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ABSTRACT 
Soccer is considered the universal sport as it is played by youth in nearly every 
nation around the world. With such a large number of children involved in soccer, injury 
is inevitable. Many possible risk factors have been identified, but very little current data 
address other risk factors such as maturity and socio-economic status (SES). The purpose 
of this study was to determine injury rates and the association between injury, maturity, 
socio-economic status, and other risk factors in youth soccer players. There were 440 
youth soccer players ages 6-18 years involved in the cohort sample and a sub-sample of 
102 included in the risk factor analysis. Injury analysis revealed the players in the cohort 
had a 21.8% risk of being injured. The overall injury rate was 19.6 per 1000 exposure 
hours. Players were 8.2 (95%CI: 5.6, 11.0) times more likely to be injured in a game 
versus practice and 4.6 (95%CI: 3.0, 7.2) times more likely to sustain a mild (non-time 
loss) injury than an injury requiring loss oftime. The sub-sample had a 30.4% injury 
risk. The overall sub-sample injury rate was 26.5 per 1000 exposure hours. Injury rates 
by gender were 16.6 and 32.4 per 1000 exposure hours for males and females 
respectively. The data revealed that players were 7.1 (95%CI: 4.1, 12.5) times more 
likely to be injured in a game versus practice and 5.1 (95%CI: 2.4, 10.9) times more 
likely to sustain an injury that required no time. Risk factor analysis revealed that socio-
economic status and maturity were not risk factors for injury. Body-mass index was a 
risk factor for injury in males (OR= 1.56, 95%CI = 1.07, 2.28). Future research should 
consider a case-control design and a larger sample size. Personality characteristics 
including mental toughness and competitive anxiety may also increase injury risk. 
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CHAPTER 1 
INTRODUCTION 
Soccer is considered the universal sport as it is played in nearly every nation 
around the world. Youth participation in soccer reflects the popularity of the sport. In 
2000, the Federation Internationale de Football Association (HF A) estimates that there 
were over 200 million active players internationally ("FIFA Facts," 2004). The Sporting 
Goods Manufacturers Association (SGMA) reported that in the United States alone, 9.6 
million youth (ages 6-17) play organized soccer including 5.4 million males and 4.2 
million females (SGMA Press Release, 2004). With such a large number of children 
involved in soccer, injury is inevitable. 
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Numerous studies have reported the frequency and rate of injury in youth soccer 
players. Injury rates are calculated by dividing the number of injuries by the number of 
exposures, and are usually expressed as a rate per 100 or 1000 athlete exposures or player 
hours of participation. Peterson, Junge, Chomiak, Graf-Baumann, and Dvorak (2000) 
found an injury rate as low as 6.6 per 1000 hours of exposure compared to Hawkins and 
Fuller (1999) who observed 37.2 injuries per 1000 hours of exposure. Conflicting 
definitions of injury and exposure make comparisons difficult, and have caused the 
reported rates to vary. Hoy, Lindblad, Terkelson, and Helleland (1992) defined injury as 
any problem requiring treatment at a medical facility. Medical facility registries are good 
at presenting the impact of sports injury on the healthcare system, but likely 
underestimate the frequency of injury (Powell & Dompier, 2004). Injury has also been 
defined as any problem that prevents a player from participating in the next practice 
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session or game (Poulsen, Freund, Madsen, & Sandvej, 1991). Using a definition that 
requires restriction from participation in subsequent sessions makes reporting difficult 
because not all leagues have daily practices or events. Radelet, Lephart, Rubinstein, and 
Myers (2002) defined injury as any incident that brought the coach onto the field to check 
the condition of a player or one that required time lost from participation. Because of the 
inconsistent definitions of injury used in previous studies, injury rates in youth soccer 
players (ages 8-18) have ranged between 6.6 and 37.2 per 1000 playing hours (Backous, 
Friedl, Smith, Parr, & Carpine, 1988; Hawkins & Fuller, 1999; Hoy et al., 1992; Inklaar, 
Bol, Schmikli, & Mosterd, 1996; Nielson & Y de, 1989; Peterson et al., 2000). Using a 
weighted mean, the average injury rate including these studies is 16.5 per 1000 playing 
hours. 
Some injuries may have the potential to be prevented. Before injuries can be 
prevented however, risk factors must first be identified. A number of studies have sought 
to identify intrinsic (person-related) and extrinsic ( environment-related) risk factors 
related to youth soccer injuries. A risk factor is defined as anything that increases the 
likelihood of injury (Emery, 2003). Intrinsic risk factors that have been frequently 
studied are: age, gender, previous injury, fitness level, body-mass index (BMI), 
flexibility, strength, joint stability, balance/proprioception, biomechanics, pre-
participation sport-specific training, and psychological/social factors (Amason, 
Gudmundsson, Dahl, & Johannsson, 1996; Chomiak, Junge, Peterson, & Dvorak, 2000; 
Ekstrand, Gillquist, Moller, Oberg, & Liljedahl,· 1983; Emery, Meeuwisse, & Hartmann, 
2005; Garrett, 1996; Inklaar, 1994; Keller, Noyes, & Buncher, 1987; McHardy & Pollard, 
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2001; Peterson et al., 2000; Powell & Barber-Foss, 2000; Sullivan, Gross, Grana, & 
Garcia-Moral, 1980; Y de & Nielson, 1990). Common extrinsic risk factors previously 
studied include: level of play (recreational, elite, etc.), position played, weather, time of 
season/day, rules, playing time, playing surface, and protective equipment (Albert, 1983; 
Backous et al., 1988; Heidt, Sweeterman, Carlonas, Traub, & Tekulve, 2000; Hoff & 
Martin, 1986; Junge, Dvorak, Chomiak, Peterson, & Graf-Baumann, 2000; Junge, Rosch, 
Peterson, Graf-Baumann, & Dvorak, 2002; Schmidt-Olsen, Bunemann, Lade, & Brassoe, 
1985). Some of these studies have shown that the risk of injury increases with age 
(Backous et al., 1988; Hoff & Martin, 1986; Sullivan et al., 1980; Y de & Nielson, 1990), 
males more than females (Backous et al., Inklaar et al., 1996), higher skill level versus 
lower skill level (Junge, Dvorak, et al., 2000; Junge et al., 2002), indoor versus outdoor 
(Albert, 1983; Hoff & Martin, 1986), and decreased fitness level (Heidt et al., 2000) 
Other studies in youth sports have identified that injury risk increases significantly with 
previous injury (Chomiak et al., 2000; Mueller & Blyth, 1974; Robey, Blyth, & Mueller, 
1971; Van Mechelen, Twisk, & Molendijk, 1996). Injury rates have also been higher 
during game exposure when compared to practice exposure (Amason et al., 1996; Ltithje, 
Nurmi, Kataja, Belt, Helenius, Kaukonen, et al., 1996). 
Although some possible risk factors for injury have been identified, few studies 
address potential forms of selection bias such as maturity and socio-economic status 
(SES). Backous et al. (1988) found that male youth soccer players who were tall 
(> 165cm) but muscularly weak were more vulnerable to injury compared to the shorter 
( <165cm) and muscularly weak boys and fully mature boys. These results were only 
significant when the boys played according to age group where all maturity levels played 
on the same team. Few other studies examine this question. Maturity levels and injury 
incidence for female youth soccer players have yet to be studied. 
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Socio-economic status (SES) is another subject that has been overlooked in 
relation to injury in sport, including youth soccer. Many fields of epidemiology consider 
SES as a form of selection bias, and consider it appropriately in the design or analysis of 
risk. It is important to control for selection bias so some factors are not mistakenly found 
to be significant predictors of injury. Socio-economic status (SES) influences many 
variables such as nutrition (Stramatakis, Primatesta, Chinn, Rona, & Falascheti, 2005), 
risk taking behavior, and overall health. Orpana and Lemyre (2004) reported a clear 
gradient in poor self-rated health with decreasing SES using a national health survey. It is 
not practical or possible to obtain data regarding those variables (nutrition, risk taking 
behavior, and overall health). Although SES has not been studied in depth in relation to 
sports injury, it has been found to have a relationship with recreational activity in 
children. Faelker, Pickett, and Brison, (2000) identified a dose response relationship 
between increased risk of injury and lower SES levels. The risk of injury increased with 
each succeeding lower level of SES. Previous research has also shown that lower SES is 
associated with risk-taking behaviors in youth (Langille, Curtis, Hughes, & Tomblin 
Murphy, 2003). This is interesting because another area of study has reported that risk-
taking behavior is associated with increases in sport injuries. Junge (2000) found that 
injured athletes were more likely to take risks and had a more adventurous character. 
Because of this association, it is imperative that the relationship of SES and injury be 
examined. 
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Another possibility is the interaction between socio-economic status (SES) and 
maturity. Prista, Maia, Damasceno, and Beunen (2003) found a direct correlation 
between SES and maturity. They identified that males, ages 6-18, in middle SES and low 
SES groups had stunted growth and low weight for height when compared to males in 
high SES groups. It is critical to determine if SES and/or maturity have any contribution 
to youth soccer injuries. The purpose of this present study was to determine injury rates 
and explore the association between maturity, socio-economic status, other risk factors, 
and injury in youth soccer players. 
The specific aims and hypotheses of the cmTent study are: 
Specific Aims 
1 .. To describe the rate of injury in youth soccer players. This was done by collecting 
individual exposure time and injury data. 
2. To determine the association between maturity and injury~ This was done by 
calculating individual maturity estimates and matching them to injury data. 
3. To determine the association between socio-economic status (SES) and injury. 
This was done by obtaining individual SES data and matching them to injury data. 
4. To determine the association between other risk factors (age, gender, BMI, and 
previous injury) and injury. This was done by obtaining individual risk factor data 
and matching them to injury data. 
Hypotheses 
1. Injury rates will be between 6.6 and 37.2 per 1000 hours of exposure, and game 
injury rates will be higher than practice injury rates. 
2. Late maturing players are at significantly greater risk of injury when playing 
soccer with early maturing players in the same age category. 
3. Lower socio-economic status players are at significantly greater risk of injury. 
4. Additional risk factors will show an association with injury. 
A. Older players will sustain more injuries than younger players. 
B. Females will sustain more injuries than males. 
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C. Players with higher body-mass index (BMI) will sustain more injuries 
than players with lower BMI. 
D. Players with a previous injury will sustain more injuries than players 
who have not been previously injured. 
Delimitations 
This study was delimited to youth soccer players ages 6-17 participating through 
the Cedar Valley Youth Soccer Association (CVYSA). The fall season included 
seven/eight weeks of practice which included six weeks of competition, varying by age 
group. The sub-sample group was comprised of volunteer coaches. Parent 
questionnaires to ascertain socio-economic status and previous history of injury were 
included in the sub-sample. 
Limitations 
This study was limited to voluntary participation of the sub-sample. Coaches were 
responsible for determining injuries and recording them weekly. The parent 
questionnaire for the sub-sample included questions regarding sensitive issues including 
education and salary which may have resulted in limited participation. 
Assumptions 
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It was assumed that coaches recorded all injuries sustained each week in practice or in 
competition following the given definition of injury described below. It was assumed all 
would answer the questions about socio-economic status (SES) accurately. It was also 
assumed that there was an even distribution of SES within the participants. Playing time 
during practice and competition for each player will remain consistent throughout the fall 
season and each player will have the same injury exposures each week. 
Operational Definitions 
Body-mass index. Body mass index (BMI) is a measure of body weight relative 
to height and is defined as weight in kilograms divided by the square of height in meters. 
Exposure. Injury exposure is defined as the number of minutes each participant 
was at risk of being injured. This study is unique in that approximate exposures minutes 
can be calculated for game situations for every player. The league has a rule that each 
player on a team must play at least 50% of the time during games. Therefore, exposures 
can be approximated for each player based on whether or not they played the entire game 
or only played 50% and were substituted. It will be assumed that practice exposure is 
equal for each participant. Practice and game participation will be kept weekly since 
many players have multiple activities and may miss a practice or game on occasion. 
Exposure will be described per 1000 hours of exposure and will be calculated separately 
for practices and games along with total exposure. 
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Incidence. Incidence is defined as the count of occurrences of injury that occurred 
during the study period. It is synonymous to frequency. 
Incidence density ratio. The incidence density ratio (IDR) is the proportion of two 
injury rates and provides a basis of comparison. 
Injury. The definition of injury used in this study was similar to the definition by 
Radel et et al. (2002). Our criteria for injury included: (1) any injury where the coach 
must make a decision about playing status, (2) any injury needing first-aid treatment, (3) 
any injury needing a physician/dentist consultation, and/or (4) any fracture/dislocation. 
With these broad criteria, both less severe and disabling injuries will be detected. This 
will also allow comparison of injury severity, including time loss versus non-time injuries 
(Powell & Dompier, 2004). In previous studies, injury has been commonly defined as 
any injury resulting in lost time (practice or game; Backous et al., 1988; Heidt et al., 
2000; Hoff & Martin, 1986; Powell & Barber-Foss, 2000; Y de & Nielson, 1990). This 
definition would not work in the present study because each team only practices twice a 
week and plays one game a week. Minor but disabling injuries could heal sufficiently 
prior to subsequent sessions lowering the overall injury frequency. Although a certified 
athletic trainer (ATC) is on staff at the soccer complex, where approximately half of 
weekly competition is held, the A TC is not able to be present at all practices and games 
as multiple sites are used by the association. 
Injury rate. Injury rate is defined as the proportion of injuries that occur per 1000 
hours of exposure. It is calculated by dividing the number of injuries by the number of 
exposure hours and multiplying the product by 1000. 
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Injury risk. Injury risk is the proportion of injured players among the total sample 
of players. It is the number of injured players divided by the number of players. 
Injury severity. Severity will be categorized as (1) minor, no time lost; (2) mild, 
misses less than 7 days; (3) moderate, misses 8 to 21 days; (4) severe, misses greater than 
21 days (Powell & Barber-Foss, 2000; Powell & Dompier, 2004). Categorizing injuries 
in this fashion allows us to compare injuries that are minor and those that require a player 
to miss participation. Non-time loss injuries (NTL) will include only minor injuries. 
Time loss (TL) injuries will include any injury that withheld the player from participation 
(mild, moderate, and severe injuries). 
Maturity. Maturity status as used in this study will be based on terciles of early, 
average, and late maturity status. Maturity status will be assigned based on standard 
deviations derived from the percentage of predicted adult height as defined by Malina, 
Cumming, Morano, Barran, and Miller (2005) using the non-invasive Khamis and Roche 
( 1994) method of adult height prediction. 
Odds ratio. The odds ratio (OR) is the ratio of two odds. The OR is calculated 
with the following equation: (exposed cases* non-exposed non-cases)/ (non-exposed 
cases* exposed non-cases). 
Relative risk. The relative risk (RR) is a ratio between two risks. The RR is 
calculated with the following equation: (exposed cases* the total exposed)/ (non-
exposed cases * the total non-exposed). 
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Socio-economic status. Socio-economic status (SES) will be defined following 
the criteria described by McConnell, Berhane, Gilliland, London, and Islam (2002). Low 
SES will be defined as those below poverty level, or if income is not listed, those where 
the head of household had not completed secondary school. High SES is an income of 
$100,000 or more per year. If income is not listed, those with postgraduate training will 
also be classified as high SES. Middle SES will be any not included in the low or high 
categories, not including missing data. 
Significance of Study 
There is a paucity of literature examining the interaction of maturity and socio-
economic status (SES) in sports. Although both maturity and SES are non-modifiable 
intrinsic risk factors, they both should be considered in injury models involving youth risk 
factors for injury. 
There is a lack of literature on maturity and sports injuries with inadequate data 
pertaining to males and scarce data for females. Socio-economic status has been 
introduced with recreational activities but needs to be addressed also in relation to sport 
injury. These data will demonstrate that future research should consider both risk factors. 
CHAPTER2 
REVIEW OF LITERATURE 
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Injury epidemiology is a widespread research topic. The purpose of injury 
epidemiological studies is to identify the incidence, distribution, cause, and control of 
injuries in a specific population. Focusing on sport injuries, particularly soccer, has been 
an important subject matter due to the millions of world-wide participants. This review 
of literature will be presented in the following sections: (1) Injury incidence in soccer, (2) 
Risk factors, (3) Physical maturity, (4) Socio-economic status, and (5) Summary of the 
literature. 
Injury Incidence in Soccer 
Numerous studies have been directed toward determining the incidence of injury 
in soccer players. Injury incidence is calculated as a percentage of players injured. This 
is done by dividing the number of injuries by number of players. Linder et al. (1995) 
reported an injury incidence of 16% with 55 injuries in 340 players. Powell and Barber-
Foss (2000) documented 10557 injuries in 21122 players with a 50% injury incidence. 
Radelet et al. (2002) also had a high injury incidence with 129 injuries in 252 players 
showing a 51 % injury incidence. Incidence is useful in describing the risk of injury in a 
population but may underestimate the actual frequency of injury. Injury risk is a more 
accurate measure of calculating injury frequency. 
Injury risk is the proportion of injured players. This accounts for players that are 
injured more than once. Sullivan et al. (1980) reported a 2.3% injury risk in 1272 youth 
soccer players. This percentage is fairly low compared to Peterson et al. (2000) who 
found that over 80% of the soccer players in their study were injured. Although injury 
risk does reveal the risk of injury for players, it does not control for exposure time. To 
control for exposure time, injury rate must be calculated. 
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Injury rate is a superior measure to injury risk because exposure time is controlled. 
Injury rates are determined by dividing injuries per 1000 hours of exposure. Several 
researchers combine practice and game hours which determines injury rate per 1000 
hours of exposure while others separate the exposures to practice injury rates and game 
injury rates. 
Overall Injury Rate (Games and Practice) 
Injury rate in soccer is often calculated into an overall rate which combines hours 
of practice and hours of games. In Sweden, Ekstrand et al. (1983) studied 180 male 
soccer players. Of those players, 124 sustained an injury as determined by one 
orthopaedic surgeon. An injury rate of 12.3 per 1000 playing hours was determined. 
Another research team studied Swedish soccer players participating in soccer clubs. 
Engstrom, F orssblad, Johansson, and Tornkvist ( 1990) followed three teams throughout 
an entire season and injuries were seen by the team athletic trainer. Of the 64 players, · 
there were 85 injuries among 49 players. The injury rate for 1000 hours of game 
exposure and practice exposure was five. Backous et al. (1988) also calculated injury rate 
per 1000 hours for games and practices. During a five-week period, 1139 soccer players 
sustained 254 injuries revealing a 10.6 injury rate for girls and 7 .3 injury rate for boys. 
Player rates also determine injury incidence. Player rates are reported .as a 
proportion of injuries per 100 players. Powell and Barber-Foss (2000) calculated injuries 
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by that method taking the number of reported injuries and dividing that by the number of 
player-seasons (sum of number of players for three seasons) multiplied by 100. They 
found that the injury incidence for girls and boys soccer were 26.7 and 23.4 respectively. 
This method makes it difficult to compare injury rates to other studies because they did 
not control for exposure as done when calculating injuries based on 1000 hours of 
participation. 
Practice Injury Rates 
It is beneficial to separate injury rates into practice and games to identify the risk 
factors associated with soccer injuries in different environments. Poulsen et al. (1991) 
followed 55 male soccer players throughout one season and recorded 21 injuries during 
4671 hours of practice. Injury rate was c~lculated as 4.9 per 1000 hours of practice 
(Poulsen et al., 1991). Hawkins & and Fuller (1999) found similar results with four 
English soccer teams. The practice injury rate was 3.5 per 1000 hours. The lowinjury 
rates continue in another study conducted in Iceland. Five teams were followed and only 
5.9 injuries per 1000 playing hours were calculated for practice (Amason et al., 1996). 
Even lower rates were found in a study by Junge, Chomiak, and Dvorak in 2000 with 
practice injury rates as low as 2.3 per 1000 hours. Two regions were studied (France and 
Germany) to determine practice injury rates. A total of 331 players were followed and 
injuries were documented by physicians weekly. The regions revealed 2.3 and 2.6 
practice injury rates respectively (Junge, Chomiak, et al., 2000). Based on these four 
studies, the average practice injury rate was 3.9 injuries per 1000 hours. These injury 
rates were similar because the definition of injury used in each study was analogous. The 
definition of injury was one experienced in practice that prevented the player from 
participating for at least one day (Hawkins & Fuller, 1999; Amason et al., 1996). 
Practice injury rates are rather low, especially compared to injury rates found during 
games. 
Game Injury Rates 
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Game injury rates are frequently higher than practice injury rates. As Poulsen et 
al. (1991) identified a 4.9 per 1000 hours practice injury rate while the game injury rate 
was significantly higher at 20.2 per 1000 hours. The pattern continues with another study 
expressing a 3.5 per 1000 hours practice injury rate compared to the 27.7 injuries per 
1000 hours for games (Hawkins & Fuller, 1999). Amason et al. (1996) and Junge, 
Chomiak, et al. (2000) both reported significantly higher game injury rates than practice 
with 34.8 and 14.8 injuries per 1000 game hours respectively. Based on these four 
studies, the average game injury rate was 24.1 injuries per 1000 hours playing in games. 
This is significantly higher than the 3.9 injuries per 1000 practice hours. Injury rates may 
have differed between studies based on which definition of injury was used. 
Nevertheless, considerable attention must be focused on soccer games since many more 
injuries occur during competition. 
Injury rates defined as injuries per 1000 hours of exposure have been identified 
and grouped into three categories including total injury rates, practice injury rates, and 
game injury rates. Combining practice and game injury rates may not reveal an accurate 
finding due to the large distribution of rates. Game injury rates are consistently and 
significantly higher than practice injury rates in the studies mentioned above. To 
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scrutinize why these game injury rates are higher than practice rates, specific risk factors 
need to be investigated. 
Risk Factors 
Numerous epidemiological studies have been conducted to determine risk factors 
involved in soccer injuries including intrinsic (person-related) and extrinsic 
(environment-related) risk factors. Intrinsic risk factors are related to the individual's 
biological or psychosocial characteristics. Extrinsic risk factors relate to variables in the 
environment (Dvorak & Junge, 2000). Intrinsic risk factors that have been considered 
include age, gender, previous injury, conditioning, strength, and flexibility. Extrinsic risk 
factors taken into consideration include equipment, field conditions, practice or game, 
and rules and fair play. 
Intrinsic Risk Factors 
Age. Several studies have shown that risk of injury increases with age. Y de and 
Nielson (1990) found that when comparing injuries in youth soccer the older the player 
the greater risk of injury. Soccer players are frequently placed into age divisions, 
depending on how many players of each age are participating. Common age groups are 
under-18, under-14, and under-IO as shown in the following example. Players in the 
under-18 age group ( ages 14-17) had significantly higher injury rates than those in the 
under-14 age group (ages 10-13) and an even wider margin existed when compared to the 
under-IO age group (ages below 10; Yde & Nielson, 1990). Sullivan et al. (1980) found 
similar results. With a total of 1,272 participants in six age groups, risk of injury 
increased with each age group from under-8 age group to the under-16 age group. Injury 
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incidences for each age group included: 2.9 for under-8, 11.8 for under-IO, 14.7 for 
under-12, 20.6 for under-14, and 41.2 for under-16 per 100 players. There was also an 
under-19 age group but with few participants in that age group the incidence did not seem 
to correlate with the other findings (Sullivan et al., 1980). Peterson et al. (2000) found 
similar findings with the highest injury rate with local adult teams (20.2 per 1000 playing 
hours) followed by 16-18 year-olds at 102 and 14-16 year-olds at 8.7 per 1000 playing 
hours. Injury rates were also divided by skill level with lower skill levels having a higher 
percentage of injury (Peterson et al., 2000). Inklaar et al. (1996) also had similar findings 
with injury frequencies increasing with age including 12.8 for the 13-14 year-olds, 16.1 
for the 15-16 year olds, and 28.3 for the 17-18 year-olds. Keller et al. ( 1987) found that 
injury increased with age with professional and senior players sustaining 15 to 30 times as 
many injuries as youth soccer players. These data may be misleading since Keller et al. 
took his participants from three separate studies using different evaluators and different 
definitions of injury (1987). This may be a sufficient reason why Hawkins and Fuller 
(1999) seemed to have different findings with professional compared to youth players. 
Hawkins and Fuller found that with I 08 professional and 30 youth players, youth players 
had a higher injury frequency of 37.2 compared to the professional players at 25.9 
(Hawkins & Fuller, 1999). These different findings may also have to do with the 
diagnosis of injuries by a physiotherapist rather than a certified athletic trainer or 
physician in other studies. Although different injury definitions are used throughout these 
studies, injury frequencies ordinarily increase with age. Age as a risk factor is also 
identified in other sports such as American football. Adickes & Stuart (2004) revealed 
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that injury risk increased with each grade level from fourth to eighth grade. The reason 
for increasing injury with age was that as children mature, they become bigger, stronger, 
and faster which are often times accompanied by an increase in injury. 
Gender. It has been shown by many studies that females have a higher risk of 
injury than males in soccer (Nilsson & Roaas, 1978; Powell & Barber-Foss, 2000; 
Sullivan et al., 1980). In 1978, Nilsson and Roaas reported on a soccer tournament that 
included 25,000 soccer participants. Two physicians and 70 other volunteer medical 
personnel were on-site to assist with injuries. Each injury was classified as a contusion, 
sprain/strain, fracture, skin abrasion/blister, or other. Injury rates were calculated for each 
1,000 hours of play. Numbers showed that the mean injury rate, including injury rates 
during qualifying rounds and final rounds, for boys was 23.0 per 1000 hours while the 
rate for girls was 44.0 per 1000 hours, nearly double of the boys. Injury rates were even 
more spread apart when final rounds were compared to qualifying rounds. Girls sustained 
53.5 injuries and the boys sustained 27.5 per 1,000 hours of play, respectively, during the 
final rounds of play (Nilsson & Roaas, 1978). Injury rates doubled for girls in another 
study by Sullivan et al. (1980). Through a soccer association in Oklahoma, over 1,200 
soccer players were included in the study. Only 34 injuries occurred among these 1,272 
players which calculate to be 2.6 injuries per 100 participants. However, even though the 
girls accounted for only 27% of the participants, they accounted for 44% of the injuries. 
The injury rate for girls was 1. 1 per 1,000 playing hours compared to O .51 for the boys 
(Sullivan et al., 1980). Powell and Barber-Foss (2000) found similar statistics not only in 
soccer but in all high-school sports. The definition of injury used for all 246 athletic 
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trainers stated that an injury includes any injury that causes the participant to cease 
playing and prevents return to that session or the following session. Fractures, dental 
injuries, and concussions were also classified as injuries (Powell & Barber-Foss, 2000). 
Specifically for soccer, the girls sustained 14% more injuries than the boys. The girls had 
an injury incidence of 26.7 while the boys had a 23.4 injury rate per 100 players. The 
injury incidences were calculated by number of reported injuries divided by the number 
of player-seasons multiplied by 100 (Powell & Barber-Foss, 2000). Based on these 
reports, gender has an affect on soccer injury rates. 
Previous Injury. There seems to be support for the hypothesis of increased risk of 
re-injury to a previously injured body part (Chomiak et al., 2000; Hawkins & Fuller, 
1999; Nielson & Y de, 1989). Many times a participant with a major injury will describe 
a previous minor injury to that same body part, especially for muscle strains (Garrett, 
1996). Muscles in rabbits were used to study the musculotendinous junction in 
previously strained muscles to determine if prior injury makes the muscle more 
susceptible to re-injury. Disruptions along the musculotendinous junctions were noted 
making re-injury likely (Garrett, 1996). Even though this experiment was performed on 
rabbits, human muscles have similar characteristics and are likely to have the same results 
caused by muscular strains. Muscular strains are very common in soccer accounting for 
as much as 35% of injuries (Peterson et al., 2000). Adequate rehabilitation of injuries is 
essential so re-injury risk is reduced. Chomiak et al. (2000) and Hawkins and Fuller 
(1999) also found previous injury to significantly increase risk of re-injury to the same 
body part. Both found that 24% and 22% of the injured players had previously injured 
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the same body part, respectively (Chomiak et al., 2000; Hawkins & Fuller, 1999). 
Nielson and Yde (1989) found that 42% of the injured players had the same type of injury 
at the previously injured location with half of those injuries having inadequate 
rehabilitation. Rehabilitation is essential in athletics to recover from an injury and should 
include the expertise of a certified athletic trainer or physical therapist. 
Conditioning. Starting soccer season with proper conditioning is beneficial. 
Heidt et al. (2000) concluded that proper conditioning is advantageous because it helps 
prepare the body for vigorous activity. Three hundred female soccer players were 
included in this study. A total of 42 females were randomly selected to participate in a 
seven-week program including cardiovascular training, plyometrics, strength training, and 
flexibility exercises prior to the soccer season. Injury rates for the control group and 
experimental group were recorded. Of those that participated in the training program, 
14% were injured. Of those not participating in the training program, 33.7% sustained 
injuries. This difference was statistically significant (p=0.0085). Although the study had 
a small sample size, it was a randomized clinical trial with highly significant results 
(Heidt et al., 2000). To help enhance the validity of this study, another study had similar 
findings. Within this study five elite soccer teams were observed during their 1991 
season. The data revealed that those involved in the longest pre-season participation 
period sustained significantly fewer injuries during the season than others (Amason et al., 
1996). Coming into season in good physical condition has been determined to help 
reduce the risk of injury. 
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Flexibility/Strength Asymmetry. Muscle tightness or poor flexibility has been 
identified as an intrinsic risk factor in soccer players. In 180 senior amateur soccer 
players (ages 17-38), a positive correlation between muscle tightness and injury was 
recorded, specifically in muscle strains (Ekstrand & Gillquist, 1982). Recently, stretching 
for explosive sports such as soccer has been shown theoretically to increase the 
compliance of tendons which allows more energy to be absorbed (Witvrouw, Mahieu, 
Danneels, & McNair, 2004). Due to the explosive nature of soccer, tendons must have 
the capacity to store energy. Without this stored energy, muscles are more likely to be 
damaged. Poor flexibility or muscle tightness has not been proven to cause injuries, but 
exercises focusing on increasing flexibility may be beneficial. 
Asymmetrical muscular strength has been identified as a risk factor in soccer. 
Ekstrand and Gillquist (1983a), along with flexibility, measured the isokinetic strength of 
the same 180 senior soccer players previously mentioned. Knee extension was measured 
in each leg of each participant. Players that were injured while not in contact with other 
players or any equipment (e.g. ball, goal post, etc.) had reduced knee extension strength in 
the injured leg as compared to uninjured players. The ratio of strength between the 
hamstring and quadricep muscle groups was also analyzed with no significant difference 
between the injured and uninjured players (Ekstrand & Gillquist, 1983a). It has been 
suggested that the ideal hamstring-quadricep ratio is 60%, and that alterations of this ratio 
predisposes injuries such as knee or hamstring strains (Bender, Pierson, & Kaplan, 1964). 
Muscular strength symmetry is advantageous in preventing lower extremity injuries. 
Intrinsic risk factors including age, gender, previous injury, conditioning, 
flexibility, and strength have been identified as having an association with injuries in 
soccer. Risk factors associated with soccer injuries are not, however, purely person-
related but also relate to the environment. 
Extrinsic Risk Factors 
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Extrinsic risk factors relate to variables in the environment and increase the 
likelihood of injury. Common extrinsic risk factors in soccer include equipment, indoor 
versus outdoor, and rules or fair play. These extrinsic risk factors have been reported to 
increase the risk of injury. 
Equipment. The use of shin guards is highly recommended to prevent lower leg 
injuries. Backous et al. (1988) found that, of the soccer players who wore shin guards, 
only 2.2% sustained a lower leg injury, whereas 10.5% of those who did not wear shin 
guards sustained an injury to the lower leg. Ekstrand and Gillquist ( 1983a) found similar 
results revealing that all traumatic injuries to the lower leg were sustained by players who 
wore inadequate or no shin guards. The type of studs on the soccer shoe can also have an 
affect on knee injuries. Longer screw-in studs have negative implications compared to 
the shorter molded studs. Ekstrand and Gillquist (1983a) also implied that screw-in studs 
increase unwanted knee rotation due to the extra traction supplied causing increased knee 
sprams. 
Indoor verses Outdoor. Studies have shown that indoor soccer players sustain 
more injuries than outdoor soccer players (Albert, 1983; Amason et al., 1996; Hoff & 
Martin, 1986). Hoff and Martin (1986) found that when comparing indoor to outdoor 
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soccer players, those that played indoor soccer sustained 4.5 times more injuries than 
outdoor soccer players. When comparing game participation between the two, indoor 
players sustained 6.1 times more injuries than outdoor players (Hoff & Martin, 1986). 
Albert ( 1983) found that injury rates were twice as high for indoor soccer players than for 
outdoor. Amason et al. (1996) also found that significantly more injuries occurred on 
artificial turf than on grass or gravel when compared by hours of play. This may be 
similar to the increased risk of injury on artificial turf for football players (Powell, 1987). 
Reasons for higher injuries on artificial turf still need to be studied in depth. 
Rules and Fair Play. Fouls and penalties are not uncommon in soccer. Foul play 
has been determined to be an extrinsic risk factor for soccer injuries. In Denmark, the 
Danish soccer club participants were followed for one season. Eighty-nine of the 123 
players sustained an injury. Of the 89 injuries, foul play accounted for 25% (Nielson & 
Y de, 1989). With similar statistics, Engstrom et al. (1990) accounted 28% of the 85 
injuries to foul play determined by the referee. Peterson et al. (2000) followed 264 
players over one season and observed 544 injuries. Of those injuries, 27% were 
associated with foul play with 16% occurring during games and 11 % during practice. Of 
398 soccer players from the Czech Republic, 686 injuries were sustained. Of those 
injuries, only 97 were documented in detail. Thirty-one percent of those injuries were 
attributed to foul play by the opposing player (Chomiak et al., 2000). Playing soccer 
without contact is impossible, but playing without fouls is not. However, a foul is a 
subjective call from the referee, based on whether the referee thinks the player fouled has 
possession of the ball at the time of contact. With the help of knowledgeable referees, 
playing by the rules of the game may significantly decrease the incidence of injuries. 
Physical Maturity 
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Physical maturity can be measured in field studies by assessing Tanner stages of 
secondary sexual characteristics (Tanner, 1962) or by using the Khamis and Roche 
method (Khamis & Roche, 1994). Physical maturity is commonly classified by Tanner 
stages. Tanner stages include five stages used to determine physical maturity levels by 
genital, breast, pubic hair, and axillary hair examination. Tanner stages 1 and 2 are 
usually combined as are stages 3, 4,.and 5 because differentiation between those 
combined stages is less obvious (Linder, Townsend, Jones, Balkcom, & Anthony, 1995). 
Tanner stages 1 and 5 are the most obvious with respect to sexual characteristics whereas 
stages 2, 3, and 4 have increased variability. As Tanner stages increase, so does physical 
maturity with Tanner stage 1 having no evidence of maturity to Tanner stage 5 having 
completed maturity. Tanner stages 2, 3, and 4 show that maturity has begun but has not 
yet completed with increased development of sexual characteristics. 
Physical maturity as estimated by Tanner stages has been studied in relation to 
sport injuries. It has been hypothesized that there is a correlation between physical 
maturity and injuries in adolescents with those less mature to be at an increased risk of 
injury when playing with those more mature. Linder et al. (1995) studied 340 male junior 
high school football players. During preparticipation physicals, Tanner stages were 
assessed by four examiners on all 340 players. There was an adequate distribution of 
Tanner stages throughout the participants. There were five players that were classified as 
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Tanner stage 1, 29 as Tanner stage 2, 81 as Tanner stage 3, 166 as Tanner stage 4, and 59 
as Tanner stage 5. Throughout the fall season, injuries were also documented. Results 
showed that injury rates increased with Tanner stage. For each of the 5 Tanner stages, the 
injury risk was 0%, 3%, 16%, 17%, and 20% respectively from Tanner stage 1 to the 5th 
Tanner stage. However, playing time was not controlled. Because more mature players 
are bigger, stronger, and faster, they probably received more playing time increasing their 
risk of injury. 
Tanner stages were also determined in male athletes entering 7-12 grades (Kreipe 
& Gewanter, 1985). Three measurements were taken for each of the 374 male athletes 
examined. First, a self-assessed Tanner stage by each athlete was determined. This was 
done with the aide of standard photographs and a mirror that participants compared to 
their own genitalia. Second, grip strength was determined using a hand-held spring 
dynamometer. Finally, a physician-assessed Tanner stage was determined by one 
physician. There was a high correlation between self-assessed and physician-assessed 
Tanner stage measurements (r = .788, p<.001). Also, there was an even greater 
correlation between grip strength and physician-assessed Tanner stage measurement 
(r = .803, p<.001). This was notable because it shows that self-assessed Tanner stage 
measurement along with grip strength is a good indicator of maturity and may obviate the 
need of a physician-assessed Tanner stage (Kreipe & Gewanter, 1985). There is still little 
evidence to show that immature adolescents are more prone to injury based on Tanner 
stages. 
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A similar method to Kreipe and Gewanter (1985) was used in another study. 
Backous et al. (1988) attempted to find a relationship between physical maturity and 
soccer injuries since it had never been documented before. Data were collected from one-
week soccer camps for a total of five weeks. Grip strength, height, and weight were 
measured on all male participants. Grip strength was then used to classify Tanner stage. 
A grip strength of 25kg or greater was classified as being in Tanner stages 4 and 5 and a 
grip strength less than 25kg was classified as being in Tanner stages 1-3. This method, 
however, has not been validated and is inconsistent because Tanner stages 1 and 2 should 
be combined and stages 3-5 should be combined to maintain consistency with other 
studies and height is a poor indicator of maturity. Based on grip strength, height, and 
weight, each male was put into one of three categories: (1) immature, (2) mature, and (3) 
mature but weak. Injuries sustained were also documented. Results indicated that males 
classified as mature but weak had a significantly higher incidence of injury compared to 
the immature and mature males. Females' maturity was only based on age (Backous et 
al., 1988). This was because in a previous study by Mathiowetz, Wiemer, and Federman 
(1986), female grip strength was assessed and no differentiation between strength and . 
maturity was identified. 
Relative stature is another method of assessing physical maturity. Relative stature 
requires the subjects' current heights, weights, and midparent stature (MPS) 
measurements. This method has been described by Khamis and Roche (KR) (1994). 
This KR method predicts adult stature by putting those three measurements into a 
regression formula. The adolescent's current stature is then divided by the predicted adult 
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stature to determine relative stature. Relative stature using the KR method was validated 
as a measure of biologic maturity by Dompier (2005). Sixty-four youth football players 
were included in a study to test the validity of the KR method comparing it to relative 
stature derived from an invasive x-ray method (Khamis & Guo, 1993). Additionally 
relative stature was compared to skeletal age (r = 0.54, p<.05), which is a direct measure 
of biologic maturity. A high correlation was found (r = 0.88, p<.001) between the KR 
method and the invasive method to predict adult height (Dom pier, 2005). The use of the 
KR method to examine risk has been used in relation to youth football injuries, but has 
not been used on youth soccer injuries. Neither has the relationship of female maturity to 
injuries been studied. 
Socio-Economic Status 
Limited research is available on socio-economic status (SES) and its relationship 
to youth soccer injuries. SES will be classified as stated previously into low, middle, or 
high SES mainly based on income. SES is commonly studied in relationship to risky 
behaviors. Langille, Curtis, Hughes, and Murphy (2003) studied students from four high 
schools in Nova Scotia to determine an association between SES and risk behaviors 
among adolescents. Risk behaviors included early intercourse, substance abuse, and 
suicide attempts. There was an association between low SES and smoking. Adolescents 
living with a single mother or with any arrangement other than with both parents was 
associated with smoking, using marijuana, and early sexual activity. Lower SES did in 
fact have an association with adolescent risk behaviors (Langille et al., 2003). 
A relationship has been shown between lower socio-economic status (SES) and 
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risk behaviors, but few studies have investigated if lower SES is associated with injury. 
Junge (2000) studied personality traits in relation to soccer injuries. Although there was 
not one specific personality characteristic that distinguished an injury-prone athlete, 
players that had a "readiness to take risks" personality (adventuresome and lack of 
caution) were more likely to sustain an injury (Junge, 2000). Because lower SES is 
associated with risk behaviors and risk behaviors have been a possible risk factor for 
increased injuries, there is a potential association between lower SES and inJury. 
Some research exists regarding the relationship between SES and adolescent 
injury. Durkin, Davidson, Kuhn, O'Connor, and Barlow (1994) focused on children 
located in Northern Manhattan. Only hospitalizations and deaths were documented. Low 
income was identified as the highest predictor of childhood injury. Although not 
restricted to sport injury, it was shown that children living in largely low-income 
neighborhoods were twice as likely to sustain a severe injury. Similar results were shown 
nationally in 1988. Overpeck, Jones, Trumble, Scheidt, and Bijur (1997) surveyed a 
representative US population with the 1988 Child Health Supplement to the National 
Health Interview Survey. The survey included questions about medically attended 
injuries along with poverty and SES. Results showed that injuries occurred 40% more 
frequently to children living in a single parent homes in all injury categories except 
school injuries. A closer look must be taken to determine if lower SES is a significant 
injury risk factor. Recreational injury or sport injury was not included in this study. 
However, further information was studied by additional research members in relation to 
SES and childhood injury. Scheidt, Harel, Trumble, Jones, Overpeck, and Bijur (1995) 
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stated that more bicycle and sport injuries were documented in families with an income 
over $40,000 compared to the families with an income under $25,000. Results stated that 
mothers with a higher education, families with higher income, and health care coverage 
had an inverse relationship with childhood injury rates (Scheidt et al., 1995). Although 
these studies have focused on injuries in children, none have specifically focused on sport 
mJunes. 
At least one study has partially focused on socio-economic status (SES) and sport 
injuries. Faelker, Pickett, and Brison (2000) noticed the need for further research and 
included sport injuries as an additional classification. A retrospective study was 
developed in Canada using the National Emergency Surveillance System. There was a 
consistent relationship between poverty and increased childhood injury. SES was 
determined based on income levels. Specifically in sport injuries, a relationship between 
lower SES and injury rates was identified with an increased relative risk with lower SES. 
However, the relationship was not significant based on a 95% confidence interval 
(Faelker et al., 2000). The need for further research on SES in relation to sport injuries is 
needed and therefore warranted. 
Summary 
Soccer is considered the universal sport as it is played by youth in nearly every 
nation around the world. With such a large number of children involved in soccer, injury 
is inevitable. Although inescapable, many injuries have the potential to be prevented or 
the severity minimized. Many possible intrinsic and extrinsic risk factors have been 
identified, including age, gender, flexibility, conditioning, equipment, and rules of play. 
However, very little current data address other risk factors such as maturity and socio-
economic status (SES). Physical maturity has been previously hypothesized to be 
associated with injury. In addition, the relationship between SES and childhood injury 
has been associated with injury but has not specifically focused on sport injuries. This 
review of the literature has exposed gaps with regards to physical maturity and socio-





Various risk factors for injury in youth soccer players have been studied, but little 
data exist on the effect of maturity or socio-economic status (SES) on soccer injury rates. 
The purpose of this study was to determine injury rates and the association between 
injury, maturity, socio-economic status, and other risk factors in youth soccer players, and 
to analyze these risk factors in univariate and multivariate models of injury risk. 
Experimental Design 
This study was a prospective observational cohort design that was conducted over 
the course of one fall season of youth soccer from August 2005 to November 2005. The 
observation component consisted of all coaches reporting weekly injuries and individual 
player exposures to a certified athletic trainer (ATC). Additionally, a sub-sample of 
volunteer coaches and parents were sought to examine specific risk factors. The 
dependant variable was injury, while the independent variables examined in the sub-
sample included gender, session type, age group, maturity status, socio-economic status 
(SES), previous injury, body mass index (BMI), current participation in another sport, 
previous soccer experience, and total exposure time. 
Research Participants 
The sample was drawn from over 3000 youth soccer players participating on over 
300 teams in a community soccer league. The distribution of males and females was 
approximately equal. These numbers fluctuate from year to year but have remained 
consistently over 2000 participants since 1999. Twenty-three community venues hosted 
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games and practices. There were five age divisions including: U8 (under 8 years old), 
UIO, U12, Ul4, and Ul9 with gender subdivisions. All age divisions included a goal 
tender with the exception ofU8 which only fielded four players. The UI0 and Ul2 
divisions fielded eight players, and the remaining divisions, U14, and Ul 9, fielded 11 
players. The soccer association limits roster size to each age division to 8, 10, 14, 18, and 
18 respectively to increase playing time for each participant. The association also 
requires that each player plays half of the total playing time which allows the assumption 
that each player was exposed to injury every game. Additionally, approximate playing 
hours of exposure could be derived on an individual basis from whether they played a full 
(100%) or partial (50%) game. 
Sample Size Estimate 
To determine sample size, the following estimates were derived using 
EpiCalc2000 (freeware from the Center for Disease Control) with power set at 80% and 
significance at 0.05. There is a paucity ofresearch reporting proportions of injury for 
maturity status or SES, so many of the numbers were inferred based on injury frequencies 
and rates reported elsewhere. The target sample size for the sub-sample in-the current 
study was 600 subjects and was based on the following estimates. 
Backous et al. (1988), reported frequency of injury to be 23% for females and 16% 
for males. These proportions were used as a starting point for sample size estimates. 
EpiCalc2000 revealed that to detect a significant difference between males and females 
with the proportions reported by Backous et al., 501 total subjects would be needed. This 
would be the same if the proportionate difference between the highest and lowest SES 
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categories were similar. As a matter of comparison, if proportions for SES were 15% for 
the lowest SES and 10% for those in the highest SES, then 684 subjects would be needed. 
Conversely, if 30% and 15% are used, then 120 subjects would be needed. It is expected 
that the current study needed approximately 500 subjects to detect a difference between 
the highest and lowest SES levels, or those below or above the poverty level. One 
concern was that because those of greater financial resources tend to participate in 
community sports like soccer, there may not be sufficient dispersion of SES for 
comparison. This potential bias should be mitigated by the low registration cost, variety 
of participating communities, and dispersion between rural, suburban, and urban areas. 
Maturity can be estimated by using reported values by Backous et al. (1988). 
They reported that 24.8% of tall, but muscularly weak boys, had a higher risk of injury 
versus those who were tall and strong (17.3%). Although using strength is a poor method 
of maturity estimation, it was one of the only studies that attempted to estimate maturity. 
Using those proportions, EpiCalc2000 calculated a needed sample size of 462. The target 
sub-sample size of the current study was 600 equally distributed between males and 
females. 
Instrumentation 
The instruments used in this study included a questionnaire, reporting forms, and 
anthropometric measurement devices. 
1. Roster Form (Appendix A): Initial team rosters consisting of unique player 
numbers were collected using a standardized form. 
2. Injury Reporting Form (Appendix B): Injuries for all participants were 
documented using a standardized injury reporting form. Radelet et al. (2002) 
provided a model from which the current form was designed. The injury 
reporting form included: (a) specific injury information, and (b) specific 
individual exposure data. These data were only indefinable by unique player 
identification numbers. 
3. GPM Long-Arm Anthropometer: The long-arm anthropometer was used to 
collect standing height(0.1 cm). Morano (2003) reports a standard error of 
measure of 0.22 centimeters. Players stood on a cement surface. 
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4. Taylor Digital Scale: The digital scale was used to collect subject weights (0.1 kg 
scale). Scale was placed on a cement surface. 
5. Informed Consent/Assent (Appendices C-D): Informed consents (Appendix C) 
were collected from the parent and informed assent (Appendix D) from the child. 
6. History Questionnaire (Appendix E): The questionnaire was used to help 
ascertain maturity status, socio-economic status, and previous history of injury. 
Procedures 
Parents and coaches were made aware of the observational component of the 
study during parent and coach preseason meetings conducted by administrators and the 
research team. At that time, a request for volunteers for the sub-sample was made and 
informed consents with questionnaires were distributed to those who expressed interest. 
Additional requests by the research team continued to be provided to coaches and 
administrators. Investigators were present at all meetings to answer questions and collect 
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informed consents and questionnaires. During those times, scheduling occurred to have 
heights and weights measured prior to a practice session. Investigators were present at 
photo day (an annual event where team and individual pictures are taken of players) to 
obtain informed consents and questionnaires, and to measure the height and the weight of 
the players: Additionally, investigators were present at practice sessions during the two 
week preseason to request any further volunteers needed and to continue to measure 
height and weight. Volunteers were assigned a unique subject number (Appendix A) and 
the baseline data (parent information, SES, previous injury etc.), acquired from the 
questionnaire (Appendix E), was entered into a central database as it was received. 
Height measures were taken with the child standing upright in stocking feet on a 
hard flat surface. The GPM long-arm anthropometer was used to take measures as 
described by Malina et al. (2005). Weight measures were taken at the same time using 
the Taylor digital scale. All participants were weighed wearing socks, shirt and shorts 
with the scale placed on a concrete surface. 
Maturity and socio-economic status (SES) were estimated once the baseline 
questionnaire data, heights, and weights had been collected for the sub-sample volunteers. 
Maturity was determined by first calculating the predicted adult height using the Khamis 
and Roche (1994) method. This involved a regression equation that required the average 
biologic parent height, the child's decimal age, the decimal date of measure, height, and 
weight as obtained from the questionnaire (Appendix E). The child's decimal age was 
used to determine the regression coefficients to be used in the equation. The child's 
current height was then divided by the predicted adult height to produce the relative 
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stature. Relative stature was then used as an estimate of maturity of a child when 
standard deviations are compared among children of the same chronological age. This 
method was superior to other methods of maturity estimates because it can be used in 
children 4 to 17 years old, is not invasive (like x-ray), and is not intrusive on secondary 
sexual characteristics as is assigning Tanner Stages. A child who is one standard 
deviation or more above the average for that age group was considered an early maturing 
child. Conversely, those who are one standard deviation or more below the average were 
considered late maturing (Malina et al., 2005). 
Socio-economic status (SES), as defined previously, was categorized in terciles by 
responses from the questions on the baseline questionnaire. Low SES was defined as 
those below poverty level, or if income is not listed, those where the head of household 
had not completed secondary school. High SES was an income of $100,000 or more per 
year. If income was not listed, those with postgraduate training were also classified as 
high SES. Middle SES was any not included in the low or high categories, not including 
missing data. 
Injury reports and the player number forms were distributed to all coaches via 
coaches meetings prior to the beginning of the season. Coaches were provided training 
and were asked to complete the injury report each week. These were given to the athletic 
trainer personally, by mail, or by fax. The unique player numbers used as identifiers 
ensured player privacy. Once the data were collected, it was entered into a central 
database. 
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Parents were provided with the estimate of their child's predicted adult height and 
their estimated maturity status if they choose during the spring 2006 soccer season. The 
estimates provided by KR method had a 0.9 in. margin of error for males and 0.7 in. for 
females ( comparable to x-ray derived estimates; Khamis & Roche, 1994). 
Data Analysis 
Analysis included both descriptive and analytic epidemiology. Observational data 
derived from weekly injury reports were used to calculate injury risks and rates. Risk was 
based on the proportion of players injured. Injury rates were calculated as the number of 
injuries per 1000 hours of exposure for practice, for games, and overall (practice and 
games). The analytic portion focused on the sub-sample baseline data and injury data 
using univariate and multivariate procedures determining odds ratios and 95% confidence 
intervals. 
Risk factor data were analyzed by calculating relative risks through univariate 
analysis. Variables identified as noteworthy through univariate analysis and body mass 
index (BMI) were further scrutinized using backwards-stepwise logistic regression to 
control for confounding variables. Univariate and logistic regression analyses were 
performed and reported with the data both stratified and not stratified by gender to control 
for gender as a confounding variable. Stratification by gender was thought necessary 
because previous research has demonstrated that injury risk is higher for females than 
males (Nilsson & Roaas, 1978; Powell & Barber-Foss, 2000; Sullivan et al., 1980). 
Many of the variables included in the analysis were categorized (maturity, SES, 
and total exposure time). The z-scores for maturity were calculated using the means and 
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standard deviations for percentage of predicted adult stature provided by Bayer and 
Bayley ( 1959). Players were categorized into terciles based on their respective z-score 
within their respec,tive age divisions (Malina, et al., 2005). A player who had a z-score 
less than -1.00 was considered in the lowest tercile while a player with a z-score of 
greater than 1.00 was in the highest tercile. All z-scores ranging from -1 to 1 were listed 
in the middle tercile. As an example, maturity was categorized as late (z < -1.00), 
average (-0.1 :S z :S 1 ), and early (z > 1.00). Once categorized, referents for each variable 
were selected based on hypotheses and previously reported risks. 
All analyses were completed using the Statistical Package for Social Sciences 




The purpose of this present study was to determine injury rates and the association 
between injury, maturity, socio-economic status, and other risk factors in youth soccer 
players. Two distinct phases of data collection and analysis were performed. 
Stage One: Cohort Injury Analysis 
Participant Demographic Data 
A total of 440 youth soccer players ages 6-18 participated in stage one of the 
study. As per league rules, ages 6-7 years were placed into the under-8 division (U8); 
ages 8-9 years were placed into the UlO division; ages 10-11 year were placed into the 
U 12 division; ages 12-13 years were placed into the U 14 division, and ages 14-18 years 
were placed into the U 19 division. Each division also had gender subdivisions. This 
sample represents approximately 15% of the 2005 season league population. The U8 
divisions had the highest participation with 164 players (3 7% ), while the lJ 19 represented 
the lowest participation at 8% (33 players). The numbers of players that participated in 
each age division are shown in Table 1. 
Cohort Injury Data 
Injury data were analyzed cumulatively, across age divisions, and by gender. The 
player frequencies, injury risk, athlete exposures, injury rates, and incidence density ratios 
are reported in Tables 2-4 for the total cohort, males, and females respectively. There 
were 440 players for all age divisions with 21.8% sustaining an injury. Ninety-six players 
sustained 146 total injuries. The U8 division had the least risk of injury (18.9%), while 
the Ul 9 had the highest risk (43.5%). The risks for UIO, U14, and U12 were 20.5%, 
21.9%, and 25.3% respectively. 
Table 1 
Proportion of Participants by Age Division and Gender 
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Male Female Total 
Division n p n p n p 
U8 80 43.5 84 32.8 164 37.2 
UIO 45 24.5 43 16.8 88 20.0 
U12 41 22.3 50 19.5 91 20.7 
U14 0 0.0 64 25.0 64 14.5 
U19 18 9.8 15 5.9 33 7.5 
TOTAL 184 100.0 256 100.0 440 100.0 
P = percentage 
The males had an overall injury risk of 18 .5%. The U 12 age division had the 
highest injury risk at 24.4%. The U8 division had the lowest chance of sustaining an 
injury (12.5%). Both the UlO and U19 divisions had injury risks of22.2%. 
Overall, females had a 24.2% chance of being injured. Forty percent of the Ul 9 
females were injured while only 18.6% of the Ul0 females sustained an injury. The Ul4, 
U8, and Ul2 experienced injury risks of21.9%, 25.0%, and 26.0% respectively. 
From the 146 total injuries, 50 occurred at practices with 6046 hours of practice 
exposure. Practices accounted for 34.2% of the injuries and 81.0% of the total exposure 
Table 2 
Summary of All Injury Data by Age Division - Total 
95%CI 95%CI 95%CI 95%CI 95%CI 
Item U8 lower upper U 10 lower upper Ul2 lower upper U14 lower upper U19* upper lower 
Players 164 - 88 - 91 - 64 - 15 
Injured Players 31 - 18 - 23 - 14 - 6 
Exposure Hrs. 2367.3 - i603.3 - 1983.0 - 1146.4 - 361.0 
Practice 1961.0 - 1321.0 - 1668.0 - 846.0 - 250.0 
Game 406.3 - 282.3 - 315.0 - 300.4 - 111.0 
Total Injuries 51 - 25 - 38 - 17 - 11 
Practice 27 - 5 - 17 - 1 - 0 
Game 24 - 20 - 21 - 16 - 11 
NTL 45 - 20 - 32 - 13 - 7 
TL 6 - 5 - 6 - 4 - 4 
Injury Rate 21.5 14.2, 32.5 15.6 10.6, 22.9 19.2 14.0, 26.2 14.8 9.8, 23.6 30.5 17.1,53.7 
Practice 13.8 8.2, 23.1 3.8 1.6, 8.8 10.2 6.4, 16.3 1.2 0.2, 6.7 0.0 0.0, 15.1 
Game 59.1 46.1, 75.5 70.6 46.3, 107 66.7 44.0, 99.8 53.3 33.0, 84.8 99.1 56.2, 169 
NTL 19.0 12.2, 29.5 12.5 8.1, 19.2 · 16.1 11.5, 22.7 11.3 6.6, 19.3 19.4 9.4, 39.5 
TL 2.5 0.8, 8.0 3.1 1.3, 7.3 3.0 1.4, 6.6 3.5 1.4, 8.9 11.1 4.3, 28.1 
IDR Game/Px 4.3 2.5, 7.4 18.7 7.1, 49.5 6.5 3.5, 12.3 44.4 6.0, 338 
IDR NTL/TL 7.6 3.2, 17.9 4.0 1.5, 10.8 5.3 2.2, 12.7 3.2 1.1, 9.9 1.7 0.5, 5.9 




Summary of Cohort Injury Data by Age Division and Gender (Males) 
95%CI 95%CI 95%CI 95%CI 
Item U8 lower upper U 10 lower upper U12 lower upper Ul 9* upper lower 
Players 80 - 45 - 41 - 18 
Injured Players 10 - 10 - 10 - 4 
Exposure Hrs. 1139.0 - 735.6 - 898.0 
Practice 953.0 - 602.5 - 789.0 
Game 186.0 - 133.1 - 109.0 
Total Injuries 21 - 15 - 17 - 4 
Practice 15 - 4 - 5 - 0 
Game 6 - 11 - 12 - 4 
NTL 21 - 12 - 14 - 3 
TL 0 - 3 - 3 - 1 
Injury Rate 18.4 12.1, 28.0 20.4 12.4, 33.4 18.9 11.9, 30.1 
Practice 15.7 9.6, 25.8 6.6 2.6, 16.9 6.3 2.7, 14.7 
Game 32.3 14.9, 68.6 82.7 46.8, 142 110.1 64.1, 183 
NTL 18.4 12.1, 28.0 16.3 9.4, 28.3 15.6 9.3, 26.0 
TL 0.0 0.0, 3.4 4.1 1.4, 11.9 3.3 1.1,9.8 
IDR Game/Px 2.1 0.8, 5.2 12.5 4.0, 38.5 17.5 6.2, 48.4 
IDR NTL/TL - - 4.0 1.1, 14.1 4.7 1.3, 16.2 
NTL= Non-Time Loss TL= Time Loss IR= Injury Rate per l 000 hours of exposure * = U 19 data incomplete due to no exposure hours reported 
..i::,. -
Table 4 
Summary of Cohort Injury Data by Age Division and Gender (Females) 
95%CI 95%CI 95%CI 95%CI 95%CI 
Item U8 lower upper U 10 lower upper U12 lower upper U14 lower upper Ul 9 upper lower 
Players 84 - 43 - 50 - 64 - 15 
Injured Players 21 - 8 - 13 - 14 - 6 
Exposure Hrs. 1228.3 - 867.7 - 1085.0 - 1146.4 - 361.0 
Practice 1008.0 - 718.5 - 879.0 - 846.0 - 250.0 
Game 220.3 - 149.2 - 206.0 - 300.4 - 111.0 
Total Injuries 30 - 10 - 21 - 17 - 11 
Practice 12 - 1 - 12 - 1 - 0 
Game 18 - 9 - 9 - 16 - 11 
NTL 24 - 8 - 18 - 13 - 7 
TL 6 - 2 - 3 - 4 - 4 
Injury Rate 24.4 17.2,34.7 11.5 6.3,21.1 19.4 12.7, 29.4 14.8 9.3, 23.6 30.5 17.1,53.7 
Practice 11.9 6.8, 20.7 1.4 0.2, 7.8 13.7 7.8, 23.7 1.2 0.2, 6.7 0.0 0.0, 15.1 
Game 81.7 52.3, 125 60.3 32.1, 111 43.7 23.2,80.9 53.3 33.0, 84.8 99.1 56.2, 169 
NTL 19.5 13.2, 28.9 9.2 4.7, 18.1 16.6 10.5, 26.1 11.3 6.6, 19.3 19.4 9.4, 39.5 
TL 4.9 2.2, 10.6 2.3 0.6, 8.4 2.8 0.9, 8.1 3.5 1.4, 8.9 11.1 4.3, 28.1 
IDR Game/Px 6.9 3.4, 14.0 43.1 5.5, 340 3.2 1.4, 7.5 44.4 6.0, 338 
IDR NTL/TL 4.0 1.6, 9.8 4.0 0.9, 18.8 5.9 1.8, 20.3 3.2 1.1, 9.9 1.7 0.5, 5.9 
NTL = Non-Time Loss TL = Time Loss IR= Injury Rate per 1000 hours of exposure IDR = Incidence Density Ratio .+>,. 
N 
time (7461 hours). There were 96 injuries sustained during games in 1415 hours of 
game exposure. Games accounted for 65.8% of the injuries and 19.0% of the total 
exposure time. 
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To provide a more detailed depiction of injury incidences, injury rates were 
reported per 1000 hours of exposure. Injury rates were reported with 95% CI. The 
overall injury rate was 19.6 per 1000 exposure hours. The game injury rate was 67.8 and 
the practic'e injury rate was 8.3 per 1000 hours of exposure. 
Incidence density ratios (IDR) and 95% confidence intervals were calculated as 
described by Powell and Dompier (2004) to provide comparison between the i:11jury rates 
for games and practices and for non-time loss (NTL) and time loss (TL) injuries. The 
data reveal that players were 8.2 times more likely to be injured in a game versus practice. 
The incidence density ratios for game versus practice decreased across age divisions with 
the exception ofU12 players. The overall IDR for NTL/TL revealed that players were 4.6 
times more likely to sustain an injury that required no time loss. 
The majority of the injuries documented were of minor severity. Of the total 
injuries, 117 were classified as mild severity. This indicates 80.1 % of the injuries were 
non-time loss. Of the remaining 29 injuries, 22 were mild (15.1 %), 3 were moderate 




Proportion of Injury Severity by Gender 
Male Female Total 
Severity n p n p n p 
Minor 50 87.7 67 75.3 117 80.1 
Mild 4 7.0 18 20.2 22 15.1 
Moderate 2 3.5 1 1.1 3 2.1 
Severe 1 1.8 3 3.4 4 2.7 
Total 57 100.0 89 100.0 146 100.0 
P = percentage 
Injury location was also reported. Head and neck injuries were the most common 
with 40 injuries (27.4%). However, 36 of those head and neck injuries were minor/non-
time loss (90.0%). Ankles injuries accounted for 17.8% of the total injuries (n=26). 
Twenty-two injuries (15.1 %) were attributed to the knee. Other injury locations included 
shin (8.2%, n=12), wrist/hand (6.1%, n=9), arm/elbow (5.5%, n~8), hip (5.5%, n=8), 
thigh (4.8%, n=7), chest/stomach (4.8%, n=7), back (3.4%, n=5), and shoulder (1.4%, 
n=2). Table 6 represents the proportion of injury location data for males and females. 
In summary, 65.8% of the total injuries occurred during games. Minor (grade 1) 
injuries were the most common and accounted for 81.0% of the total injuries. Head and 
neck injuries accounted for 27.4% of the total injuries. The overall injury rate was 19.6, 
the practice injury rate was 8.3, and the game injury rate was 67.8 per 1000 hours. 
Players were 8.2 times more likely to be injured in a game versus practice. Players were 




Proportion of Injury Location by Gender 
Male Female Total 
Location n p n p n p 
Head/Neck 16 28.1 24 27.0 40 27.4 
Back 2 3.5 3 3.4 5 3.4 
Shoulder I 1.8 I I.I 2 1.4 
Arm/Elbow 4 7.0 4 4.5 8 5.5 
Wrist/Hand I 1.8 8 9.0 9 6.1 
Hip 4 7.0 4 4.5 8 5.5 
Thigh 6 10.5 I I.I 7 4.8 
Knee 8 14.0 14 15.7 22 15.1 
Shin 3 5.3 9 IO.I 12 8.2 
Ankle/Foot 6 10.5 20 22.5 26 17.8 
Chest/Stomach 6 10.5 I I.I 7 4.8 
Total 57 100.0 89 100.0 146 100.0 
P = percentage 
Stage Two: Sub-Sample Injury Risk Factor Analysis 
Stage two was conducted to determine if maturity and socio-economic status 
(SES) are risk factors involved in youth soccer. Data collection consisted of obtaining 
current stature, weight, date of birth, midparent stature, household income, parent 
education, previous injury, and injury data as explained in stage one. Data were used to 
calculate adult statures using the Khamis and Roche (1994) method and to ascertain 
SES as defined by McConnell et al. (2002). Once maturity and SES were established, 
their association to injury was determined. 
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Participant Demographic Data 
A total of 102 youth soccer players ages 6-13 participated in stage two of the 
study. Age divisions were divided as in stage one. There were no risk factor data for 
players in the Ul 9 division. Player demographic data are presented in Tables 7-9 by age 
division including means and standard deviations for age, height, weight, BMI, and 
percent of predicted adult height. The mean ages were 7.2, 9.3, 11.0, and 13.0 for U8, 
UlO, Ul2, and Ul4 respectively. The estimates of percent of predicted adult height 
consistently increased from 73.8% to 95.3% from U8 to Ul4. 
Proportions of maturity status are located in Table 10. Nearly 20% of the players 
in the sub-sample were classified as early maturing. Another 20% were classified as late 
maturing. The remaining 60% were identified as average maturing. There were two 
players who had been adopted and biological parents' heights were unknown and 
therefore were excluded from the study. Five players had their parents sign the informed 
consent and complete the questionnaire, but we did not obtain their current height and 
weight measurements. These five were also excluded. Biological parents' heights were 
missing for an additional four players, thus maturity estimates could not be calculated and 
were excluded. Two final players were excluded because their year of birth was not 
included in the questionnaire, making it impossible to discern their age. Of the 203 
players with data, _only I 90 had data to estimate maturity. Of the remaining 190 players, 
only I 02 had injury data. 
Repeated measures.of height and weight were taken randomly to increase the 
reliability of the measurements. A standard error measurement of 0.096 was reported for 
Table 7 
Mean Player Demographics - Total 
us UlO U12 U14 
Variable n M SD n M SD n M SD n M SD 
Age (yrs) 30 7.2 0.5 33 9.3 0.6 21 11.0 0.5 18 13.0 0.5 
Height (cm) 30 124.4 7.2 33 136.2 6.3 21 142.5 9.1 18 158.2 6.8 
Weight (kg) 30 26.8 6.1 33 33.6 7.6 21 42.0 16.0 18 50.3 10.4 
BMI (wt/ht2) 30 17.1 2.4 33 18.0 3.1 21 20.2 5.8 18 20.0 3.0 
% PAS (P) 30 73.8 4.2 33 79.5 4.7 21 82.9 4.6 18 95.3 2.3 
PAS (cm) 30 169.1 7.5 33 170.9 8.3 21 172.1 9.2 18 165.9 5.6 
BMI = Body mass index %PAS = Percent of predicted adult stature PAS = predicted adult stature 
Total 
n M SD 
102 9.7 2.1 
102 137.9 13.6 
102 36.3 13.0 
102 18.6 3.8 
102 81.3 8.4 




Mean Player Demographics - Males 
U8 Ul0 
Variable n M SD n M SD 
Age (yrs) 10 7.3 0.6 15 9.3 0.6 
Height (cm) 10 121.3 0.6 15 135.8 5.7 
Weight (kg) 10 24.1 4.1 15 33.4 6.7 
BMI (wt/ht2) 10 16.3 1.4 15 18.0 3.0 
%PAS (P) 10 69.6 3.0 15 76.8 3.0 
PAS (cm) 10 173.7 8.9 15 176.3 6.4 
BMI = Body mass index %PAS = Percent of predicted adult stature 
U12 
n M SD 
16 11.1 0.5 
16 143.6 8.6 
16 43.8 16.6 
16 20.9 6.1 
16 82.1 4.1 
16 175.3 7.4 



















Mean Player Demographics - Females 
U8 UlO U12 U14 
Variable n M SD n M SD n M SD n M SD 
Age (yrs) 20 7.2 0.5 18 9.2 0.6 5 10.8 0.5 18 13.0 0.5 
Height (cm) · 20 126.0 6.4 18 136.5 6.9 5 138.9 11.0 18 158.2 6.8 
Weight (kg) 20 28.2 6.5 18 33.8 8.4 5 36.0 13.7 18 50.3 10.4 
BMI (wt/ht2) 20 17.6 2.6 18 18.0 3.2 5 18.2 4.5 18 20.0 3.0 
% PAS (P) 20 75.9 3.0 18 81.8 4.8 5 85.5 5.7 18 95.3 2.3 
PAS (cm) 20 167.0 5.9 18 166.7 7.1 5 158.8 2.1 18 165.9 5.6 


















height measurements. The standard error for weight was not calculable because every 
second measurement was identical to the first. 
Proportions of socio-economic status (SES) are located in Table 11. Only 5. 9% 
of the players were classified in the low SES group. Over 30% were placed in the high 
SES group and the remaining 63. 7% were classified in the average SES group. Of the 
203 players with SES data, complete data (including injury data) was obtained for 102 
players. 
Table 10 
Proportion of Maturity Status by Gender 
Male Female 
Maturity n P n p 
Early 4 9.8 16 26.2 
Average 29 70.7 33 54.l 
Late 8 19.5 12 19.7 
Total 41 100.0 61 100.0 
P = percentage 
Table 11 
Proportion of Socio-Economic Status by Gender 
Male Female 
SES n P n P 
Low 3 7.3 3 4.9 
Average 29 70.7 36 59.0 
High 9 22.0 22 36.1 
Total 41 100.0 61 100.0 
















Participant Sport Involvement and Injury History 
The questionnaire (Appendix E) distributed to the parents requested information 
regarding each player's previous participation in organized soccer, injury history, and if 
each player was currently participating in an additional sport during the season. 
Tables 12 and 13 report previous participation in organized soccer and current 
participation in another sport by gender. Nearly 70% of the players had previously played 
organized soccer with the highest percentage in the Ul4 age division (94.4%). Only 
46.0% of US players had previously played organized soccer. Only 21.6% of the US 
players were currently playing another sport during the soccer season. The U14 division 
again had the highest percentage of players playing another sport with 88.9%. 
Table 12 
Proportion of Players with Previous Soccer Experience by Gender 
Previous Male Female 

























Only 6 players reported a previous injury (5.9% of 102 players). Fifty percent of 
those injuries occurred within the past year. All 6 players with a previous injury were 
females in the U 14 division. 
Table 13 
Proportion of Participants Currently Playing Another Sport by Gender 
Other Male Female Total 






















Injury data were analyzed cumulatively, across age divisions, and by gender. The 
player frequencies, injury risk, athlete exposures, injury rates, and incidence density ratios 
are reported in Tables 14-16 for the total sub-sample, mal~s, and females respectively. 
There were 102 players for all age divisions with 30.4% sustaining an injury. 
Thirty-one players sustained 49 total injuries. The Ul O division had the least risk of 
injury (27.3%), while the U12 and U14 had the highest with 33.3% each. The risk for U8 
players was 30.0%. 
The males had an overall injury risk of 22.0%. The U8 age division had the 
highest injury risk at 30.0%. The U12 division had the lowest chance of sustaining an 
injury (18.8%). A 20.0% injury risk was calculated for the male Ul O players. 
Overall, females had a 36.1 % chance of being injured. Eighty percent of the U12 
females were injured while only 30.0% of the U8 females sustained an injury. The UlO 
and U14 female players experienced injury risks of 33.3% correspondingly. 
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From the 49 total injuries, 20 occurred at practices during 1543 hours of practice 
exposure. Practices accounted for 40.8% of the injuries and 83.1 % of the total exposure 
time (1856 hours). There were 29 injuries sustained during games in 313 hours of game 
exposure. Games accounted for 59.2% of the injuries and 16.9% of the total exposure 
time. 
The overall injury rate was 26.5 per 1000 exposure hours. The game injury rate 
was 92.6 and the practice injury rate was 13 .0 per 1000 hours of exposure. The data 
revealed that players were 7.1 times more likely to be injured in a game versus practice 
(95%CI: 4.1, 12.5). 
Incidence density ratios (IDR) and 95% confidence intervals were also calculated 
to provide comparison between the injury rates for non-time loss (NTL) and time loss 
(TL) injuries. The overall IDR for NTL/TL revealed that players were 5.1 times more 
likely to sustain an injury that required no time loss (95%CI: 2.4, 10.9). 
The majority of the sustained injuries were minor in severity. Of the total injuries, 
41 were classified as minor severity. This identifies 83.7% of the injuries were non-time 
loss (NTL). Of the remaining 8 injuries, 7 were mild (14.3%), and 1 was classified as 
severe (2.0%). No moderate severity injuries were recorded. Injury severity by gender is 
represented in Table 17. 
Injury location was also examined for the sub-sample. Head and neck injuries 
were the most common with 14 injuries (28.6%). However, 10 of those head and neck 
Table 14 
Summary of Sub-sample Injury Data by Age Division-Total 
95%CI 95%CI 95%CI 95%CI 95%CI 
Item U8 lower upper UlO lower upper U 12 lower upper U14 lower upper Total upper lower 
Players 30 - 33 - 21 - 18 - 102 
Injured Players 9 - 9 - 7 - 6 - 31 
Exposure Hrs. 424.4 - 632.9 - 448.5 - 350.4 - 1856.1 
Practice 352.0 - 531.0 - 391.5 - 268.5 - 1543.0 
Game 72.4 - 101.9 - 57.0 - 81.9 - 313.1 
Total Injuries 14 - 11 - 16 - 8 - 49 
Practice 7 - 1 - 11 - 1 - 20 
Game 7 - 10 - 5 - 7 - 29 
NTL 12 - 9 - 12 - 8 - 41 
TL 2 - 2 - 4 - 0 - 8 
Injury Rate 33.0 19.8, 54.6 17.4 9.7, 30.9 35.7 22.1, 57.2 22.8 11.6, 44.4 26.5 20.0, 34.7 
Practice 19.9 9.7, 40.5 1.9 0.3, 10.6 28.1 15.8, 49.6 3.7 0.7, 20.8 13.0 8.4, 19.9 
Game 96.8 47.6, 186 98.1 54.2, 171 87.7 38.1, 189 85.5 42.0, 166 92.6 65.3, 130 
NTL 28.3 16.2, 48.8 14.2 7.5, 26.8 26.8 15.4, 46.2 22.8 11.6, 44.4 22.1 16.3, 29.8 
TL 4.7 1.3, 17.0 3.2 0.9, 11.4 8.9 3.5, 22.7 0.0 0.0, 10.8 4.3 2.2, 8.5 
IDR Game/Px 4.9 1.8, 13.4 51.6 6.7, 403 3.1 1.1, 8.7 23.0 2.9, 184 7.1 4.1, 12.5 
IDR NTL/TL 6.0 1.6, 26.6 4.5 1.0, 20.7 3.0 1.0, 9.2 - - 5.1 2.4, 10.9 




Summary of Sub-sample Injury Data by Age Division and Gender (Males) 
95%CI 95%CI 95%CI 95%CI 
Item U8 lower upper U 10 lower upper U12 lower upper Total upper lower 
Players 10 - 15 - 16 - 41 
Injured Players 3 - . 3 - 3 - 9 
Exposure Hrs. 134.7 - 241.4 - 348.0 - 724.1 
Practice 117.0 - 192.0 - 306.0 - 615.0 
Game 17.7 - 39.4 - 42.0 - 99.1 
Total Injuries 4 - 3 - 5 - 12 
Practice 2 - 1 - 3 - 6 
Game 2 - 2 - 2 - 6 
NTL 4 - 3 - 4 - 11 
TL 0 - 0 - 1 - 1 
Injury Rate 29.7 11.6, 73.9 12.4 4.2, 35.9 14.4 6.2, 33.2 16.6 9.5, 28.7 
Practice 17.1 4.7, 60.2 5.2 0.9, 28.9 9.8 3.3, 28.4 9.8 4.5,21.1 
Game 113.1 31.6, 333 50.7 14.0, 167 47.6 13.2, 158 60.6 28.0, 126 
NTL 29.7 11.6, 73.9 12.4 4.2, 35.9 11.5 4.5, 29.2 15.2 8.5, 27.0 
TL 0.0 0.0, 27.7 0.0 0.0, 15.7 2.9 0.5, 16.1 1.4 0.2, 7.8 
IDR Game/Px 6.6 1.0, 44.0 9.7 0.9, 105 4.9 0.8, 28.2 6.2 2.0, 18.9 
IDR NTL/TL - - - - 4.0 0.4, 35.6 11.0 1.4, 85.0 




Summary of Sub-sample Injury Data by Age Division and Gender (Females) 
95%CI 95%CI 95%CI 95%CI 95%CI 
Item US lower upper UlO lower upper U 12 lower upper U 14 lower upper Total upper lower 
Players 20 - 18 - 5 - 18 - 61 
Injured Players 6 - 6 - 4 - 6 - 22 
Exposure Hrs. 289.7 - 401.5 - 100.5 - 350.4 - 1142.1 
Practice 235.0 - 339.0 - 85.5 - 268.5 - 928.0 
Game 54.7 - 62.5 - 15.0 - 81.9 - 214.1 
Total Injuries 10 - 8 - 11 - 8 - 37 
Practice· 5 - 0 - 8 - 1 - 14 
Game 5 - 8 - 3 - 7 - 23 
NTL 8 - 6 - 8 - 8 - 30 
TL 2 - 2 - 3 - 0 - 7 
Injury Rate 34.5 18.9, 62.4 19.9 10.1, 38.8 109.5 62.2, 185 22.8 11.6, 44.4 32.4 23.6, 44.3 
Practice 21.3 9.1,48.8 0.0 0.0, 11.2 93.6 48.2, 174 3.7 0.7, 20.8 15. l 9.0, 25.2 
Game 91.5 39.7, 197 128.0 66.3, 233 200.0 70.5, 452 85.5 42.0, 166 107.5 72.7, 156 
NTL 27.6 14.1, 53.5 14.9 6.9, 32.2 79.6 40.9, 149 22.8 11.6, 44.4 26.3 18.5,37.3 
TL 6.9 1.9, 24.8 5.0 1.4, 18.0 29.9 10.2, 84.1 0.0 0.0, 10.8 6.1 3.0, 12.6 
IDR Game/Px 4.3 1.3, 14.3 - - 2.1 0.6, 7.2 23.0 2.9, 184 7.1 3.7, 13.6 
IDR NTL/TL 4.0 0.9, 18.7 3.0 0.6, 14.8 2.7 0.7, 9.8 - - 4.3 1.9, 9.7 




injuries were minor/non-time loss (71.4%). Knee injuries accounted for 20.4% of the 
total injuries (10). Six injuries (12.2%) were attributed to the shin. Other injury locations 
included ankle/foot (10.2% ), wrist/hand (8.2% ), arm/elbow ( 6.1 % ), hip ( 6.1 % ), thigh 
( 4.1 %), and back ( 4.1 %). Table 18 represents the proportion of injury location data for 
males and females. 
Table 17 
Proportion of Sub-sample Injury Severity by Gender 
Male Female 
Severity n P n P 
Minor 11 91.7 30 81.1 
Mild 1 8.3 6 16.2 
Moderate 0 0.0 0 0.0 
Severe 0 0.0 1 2.7 
Total 12 100.0 89 100.0 






0 0.0 · 
1 2.0 
49 100.0 
In summary, 59.2% of the total injuries occurred during games. Minor (grade 1) 
injuries were the most common and accounted for 83.7% of the total injuries. Head and 
neck injuries accounted for 28.6% of the total injuries. The overall injury rate was 26.5, 
the practice injury rate was 13.0, and the game injury rate was 92.6 per 1000 hours. 
Players were 7 .1 times more likely to be injured in a game versus practice. Players were 
5.1 times more likely to sustain a mild (non-time loss) injury than an injury requiring loss 
of time. 
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Risk Factor Data 
Intrinsic risk factors for injury have been speculated in youth soccer and were 
included in the data analysis. Risk factor data were analyzed by calculating relative risks 
for maturity status, socio-economic status (SES), previous injury, previous soccer 
experience, current participation in another sport, and total exposure time. Prior to 
stratification, relative risk was calculated for gender with male as the referent and showed 
no significant difference in gender (RR= 1.56, 95%CI = 0.72, 3.35). Stratification by age 
division was not feasible due to the low number of reported injuries for the sub-sample 
which would distort the calculations. Although stratification by age division was not 
feasible, relative risks with U8 as the referent were calculated (Table 19). 
Table 18 
Proportion of Sub-sample Injury Location by Gender 
Male Female Total 
Location n p n p n p 
Head/Neck 4 33.3 10 27.0 14 28.6 
Back 0 0.0 2 5.4 2 4.1 
Arm/Elbow 0 0.0 3 8.1 3 6.1 
Wrist/Hand 0 0.0 4 10.8 4 8.2 
Hip 1 8.3 2 5.4 3 6.1 
Thigh 2 16.7 0 0.0 2 4.1 
Knee 3 25.0 7 19.0 10 20.4 
Shin 2 16.7 4 10.8 6 12.2 
Ankle/Foot 0 0.0 5 13.5 5 10.2 
Total 12 100.0 37 100.0 49 100.0 
P = percentage 
Table 19 




















0.91 0.30, 2.71 
1.11 0.34, 3.68 
1.11 0.32, 3.89 ------------------· 
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To calculate relative risks within each category one of the tercile groups had to be 
selected as a referent. The maturity referent was the early maturity group because it was 
hypothesized that late maturing players were at greater risk of injury. Similar 
conventions were used for all variables. Body mass index (BMI) was used as a 
parametric variable therefore a referent was unwarranted. Univariate relative risks and 
logistic regression odds ratios with 95% CI for all participants combined are summarized 
in Table 20, and gender stratified results are summarized in Tables 21-22. 
There were no variables found significant through univariate analysis for 
unstratified or stratified data. However, there was a gradient effect shown for maturity 
for the total sub-sample and for the females. Risk increased from the average (0.50) to 
the late (0.89) groups for all participants and from 0.55 to 1.33 for the females (Tables 20 
and 22), although these were insignificant. 
This gradient effect was also present for total exposure for males with an 
increased risk from average (1.70) to low (4.50) groups (Table 21). These variables 
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(maturity, socio-economic status (SES), and total exposure) were included in the logistic 
regression analysis along with body mass index (BMI) as a parametric variable. 
The results of the backwards-stepwise logistic regression were consistent with the 
univariate analysis of risk factors. The results of a logistic regression are rep01ted as an 
estimate of the odds ratio (OR), or the odds of one group developing the outcome versus 
another. All participants combined are summarized in Table 20, and gender stratified 
results are summarized in Tables 21-22. 
For the unstratified data (Table 20), there were no significant factors but the 
gradient effect for maturity continued (from OR= 0.78 for the average group to 3.39 for 
the late group). Body mass index (BMI) was of borderline significance (OR= 1.12, 95% 
CI= 0.99, 1.26). 
For the males, BMI was a risk factor for injury (OR~ 1.56, 95%CI: 1.07, 2.28), 
and an increased risk was found for players in the average exposure group compared to 
those in the high exposure group (OR= 43.7, 95%CI: 1.39, 1376.0). The limited number 
of participants for the average group (Table 21) may elucidate why the confidence 
interval was so widespread. 
There were no significant findings for the females in the logistic regression (Table 
22). However, the gradient effect for maturity was evident once again. Those in the 
average maturing group had an odds ratio (OR) of 0.54 (95%CI: 0.17, 1.75) compared to 
those in the early maturing group. The late maturing group had an even higher OR of 
3.83 (95%CI: 0.97, 15.2) when compared to the early maturing group. Although not 
significant, this gradient may have been more noteworthy with increased numbers. 
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In summary, there were no significant risk factors for injury for all combined 
participants. There was a gradient effect present for maturity. When stratified by gender, 
BMI was found to be significant for males along with average exposure time compared to 
high exposure time. Female data showed no significant risk factors for injury; however 
the maturity gradient continued to exist. 
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Table 20 
Risk Factor for Injury in Youth Soccer Players: Total 
Risk No. of No. of Estimated Estimated 
Factor players cases RR 95%CI OR 95%CI 
Maturity 
Late 20 8 0.89 0.25, 3.12 3.39 0.83, 13.8 
Average 62 14 0.50 0.17, 1.45 0.78 0.24, 2.58 
Early 20 9 Referent Referent 
SES 
Low 6 1 0.65 0.07, 6.40 0.17 0.16, 1.83 
Middle 65 22 1.31 0.50, 3.41 0.94 0.40, 2.24 
High 31 8 Referent Referent 
Previous injury 
Yes 6 1 0.53 0.06, 4.77 
No 96 30 Referent 
Previous exp. 
Yes 70 17 Referent 
No 32 14 0.56 0.23, 1.35 
BMI 102 31 1.12 0.99, 1.26 
Currently playing 
another sport 
Yes 37 12 1.11 0.46, 2.65 
No 65 19 Referent 
Total Exposure 
Low 40 13 1.41 0.52, 3.81 1.69 0.65, 4.38 
Average 23 9 1.70 0.85, 5.20 2.64 0.88, 7.86 
High 39 9 Referent Referent 
Gender 
Male 41 9 Referent 
Female 61 22 1.56 0.72, 3.35 
SES= Socio-Economic Status RR = relative risk OR= odds ratio BMI = Body Mass Index 
Table 21 























































0.25 0.01, 4.41 
0.41 0.05, 3.57 
Referent 
NIA 





0.58 0.13, 2.66 
0.78 0.14, 4.49 
Referent 
4.50 0.48, 42.4 





28.3 0.01, 83792 
43.3 0.02, 91973 
Referent 
0.00 0.49, 4.27 
0.46 1.07, 2.28 
Referent 
1.56 1.07, 2.28 
IO.I 0.57, 180.9 
43.7 1.39, 1376 
Referent 
SES= Socio-Economic Status RR= Relative Risk OR= Odds Ratio NIA= no injury exposure 
Table 22 

























































1.33 0.29, 6.06 
0.55 0.16, 1.97 
Referent 
1.22 0.09, 16.1 
1.53 0.48, 4.82 
Referent 
0.44 0.05, 4.00 
Referent 
Referent 
0.54 0.18, 1.67 
1.12 0.39, 3.22 
Referent 
1.05 0.30, 3.67 





3.83 0.97, 15.2 
0.54 0.17,1.75 
Referent 
0.76 0.05, 11.0 
1.26 0.40, 3.93 
Referent 
1.01 0.83, 1.22 
1.42 0.43, 4.75 
1.55 0.44, 5.48 
Referent 
SES= Socio-Economic Status RR= Relative Risk OR= Odds Ratio BMI = Body Mass Index 
CHAPTER 5 
DISCUSSION 
Two different stages of data collection and analysis were included in this study. 
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The first stage consisted of collecting weekly injury reports from coaches and 
determining the injury risk and rates in youth soccer. Stage two focused on analyzing the 
relationship of injury and risk factors including maturity, socio-economic status (SES), 
gender, previous injury, previous soccer experience, BMI, current participation in another 
sport, and total exposure time. 
Stage One: Cohort Injury Data 
Injury Risk 
The overall injury risk, or number of injured players divided by the total number 
of players, was 21.8 % (96 injured players in 440 total players). The range across age 
divisions was from 18.9% (U8) to 43.5% (Ul 9). These all fall within the range of 
previously reported injury risk in youth soccer. Sullivan et al. (1980) reported a 2.3% 
injury risk in 1272 youth soccer players over one spring season. This percentage is fairly 
low compared to Peterson et al. (2000) who found that over 80% of the soccer players in 
their study were injured (216 of264 players) over the course of one year. The current 
study included 96 injured players of 440 participants during one fall soccer season 
(21.8%). 
The wide range between studies may be attributed to the definition of injury used. 
In this study, the injury definition was very similar to the definition by Radelet et al. 
(2002). Injury was defined in the current study as (1) any injury where the coach must 
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make a decision about playing status, (2) any injury needing first-aid treatment, (3) any 
injury needing a physician/dentist consultation, and/or (4) any fracture/dislocation. 
Sullivan et al. (1980) defined injury as any medical problem that occurred during practice 
or game that hindered the player from participating as the other players did. Peterson et 
al. (2000) defined injury as any tissue damage caused by soccer with respect to absence 
from participation. With differing definitions, injury risk data also vary. 
Another possible reason for the broad range in injury risk may be due to the data 
source. Coaches were responsible for assessing and recording injuries each week in this 
study. This method may have altered the number of injuries since all coaches are 
volunteers and are not required to be knowledgeable in first-aid and about the nature of 
injuries. To minimize the variability, the definition of injury was fairly simple and broad. 
The definition was printed on every injury report to assist the coaches in the classification 
of injuries. Instructions for completing the injury reports were also included with the 
injury reports to maintain consistency among all coaches and further assist them. The 
certified athletic trainer (A TC) was also on-site every Saturday at games played at the 
soccer complex during the season to evaluate injuries and answer any questions about 
completing the injury reports. However, using coaches to obtain injury data is not a novel 
approach. Sullivan et al. (1980) called coaches weekly to inquire about the occurrence of 
injuries. Peterson et al. (2000) had a physician evaluate each injured player. Various data 
sources ( coaches, athletic trainers, physicians, etc.) also may explain the widespread 
injury risks. A coach may over- or under-estimate an injury that a physician may 
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diagnose. Regardless of which data source is used, players remain at risk of sustaining an 
InJUry. 
Injury rates 
The current overall injury rate was 19.6 per 1000 exposure hours ranging from 
14.8 to 30.5 across age divisions. This is consistent with previously reported youth 
soccer injury rates. It was hypothesized that the overall injury rate would fall within 
previously reported injury rates ranging from 6 .6 to 3 7.2 per 1000 exposure hours 
(Backous et al., 1988; Hawkins & Fuller, 1999; Hoy et al., 1992; Inklaar et al., 1996; 
Nielson & Y de, 1989; Peterson et al., 2000). As with injury risk, the wide range may be 
due to definition of injury and/or the data source. Although the injury rates are 
widespread, the current rate does fall within the previously reported range. 
Practice and game injury rates were also reported per 1000 exposure hours. The 
current practice and game injury rates were 8.3 and 67.8 respectively. These rates were 
almost twice as high as those previously reported for youth soccer players (Amason et al., 
1996; Hawkins & Fuller, 1999; Junge, Chomiak, et al., 2000; Poulsen et al., 1991). The 
difference in the current study is most likely due to the increased sensitivity of the injury 
definition that included minor, non time-loss (NTL) injuries. When the injury rates were . 
dichotomized into time-loss (TL) and NTL injuries, the TL injury rate was 3.9 and NTL 
was 15.7 per 1000 exposure hours. Overall, the data reveal that players were 8.2 times 
more likely to be injured in a game versus practice. The overall IDR for NTL/TL 
revealed that players were 4.6 times more likely to sustain an injury that required no time 
loss. These figures are similar to the ratios reported by Powell and Dompier (2004 ). 
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Almost 7400 soccer injuries were reported over two years from various collegiate 
divisions including National Collegiate Athletic Association (NCAA) Division I, II, and 
III, National Association oflntercollegiate Athletics (NAIA), and National Junior College 
Athletic Association (NJCAA). Over 5900 of those injuries were non-time loss (NTL). 
An IDR for NTL/TL of 4.0 was reported for all soccer players (Powell & Dompier, 2004). 
This ratio along with the current study ratio shows that NTL injuries are much more 
common than TL injuries in soccer. 
It was hypothesized that games injury rates would be higher than practice injury 
rates. The current data do show that game injury rates are much higher than injury rates 
for practice, at 8.3 and 67.8 respectively. 
Injury Location 
Careful attention must be brought to the frequencies of injury location in this 
study. Previous research has shown that the ankle and the knee are the most common 
injury locations in soccer players accounting for 54-60% of soccer injuries combined 
(Heidt et al., 2000; Nielson & Y de, 1989). Head and/or neck injuries have been 
previously reported to account for 3.6% of soccer injuries (Junge & Dvorak, 2000; 
Peterson et al., 2000). In this study, the most common injury location was to the head and 
neck with 40 injuries (27.4%) because non-tiine loss injuries were included. Ankle/foot 
and knee injuries accounted for 17 .8% and 15.1 % respectively. Although head/neck 
injuries were most prevalent, over 90% of them were minor and the player returned to the 
practice session or game. Excluding minor injuries, the most common injury location 
was the ankle with 27 .6% of all time-loss injuries. Almost 40% of the minor head/neck 
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injuries were sustained by U8 players. However, the cause and exact nature of these 
injuries was unknown. Without these details, caution must be used when interpreting the 
frequency of head/neck injuries in youth soccer. 
Stage Two: Sub-Sample Injury Risk Factor Analysis 
Baseline Data 
Player baseline data was collected by a questionnaire (Appendix E) and through 
height and weight measurements. Body mass index (BMI) was then calculated using 
those measurements. The majority of the measurements were taken on photo day (n=l 70) 
by one investigator. The rest of them were taken at individual practices (n=33) by a 
second investigator. One weakness in the current study was the use of two different 
investigators to obtain height and weight measurements. To decrease variability, all 
measurements were taken on a cement surface with the same arthropometer and digital 
scale. All players wore their soccer uniform, socks, and shin guards. 
Sub-sample Injury Data 
The injury data for the sub-sample was taken from the cohort injury data. Only 
those with injury data, maturity estimates, socio-economic status, and proper consent 
were included in the sub-sample. There were 440 players with injury data from the 
cohort. Measurements and questionnaires were collected from 203 players. Complete 
maturity data was found in 190 players. Ofthese 190 players, only 102 matched up with 
our injury data (53.7%). Our sub-sample included 102 players with complete data (41 
males; 61 females). Our expected sample size was 300 players. Player and coach 
compliance was overestimated and we fell short which limited some of the analyses 
including stratification by age division. 
Maturity Estimates 
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Maturity was estimated using relative stature as described by Khamis and Roche 
(1994) and further sub-divided into early, average, and late groups as described by Malina 
et al. (2005). The sub-sample (n=102) had a comparatively normal distribution of 
maturity status with 60% in the average group, and 20% apiece in the early and late 
groups. The sample size made it difficult to analyze injury and maturity status. When 
stratifying by gender, only one male in the late-maturing group had been injured and only 
four males were in the early maturing group (2 injured, 2 uninjured). Calculating the 
relative risk for injury between late maturing versus early maturing male players, the 
confidence interval was slightly augmented (RR= 0.25, 95%CI: 0.01, 4.41). Increasing 
sample size will help improve the statistical power of the confidence intervals. 
Socio-Economic Status 
Players were placed in either low, average, or high socio-economic status (SES 
groups based on the criteria set by McConnell et al. (2002). All players were classified 
into an SES group with no exclusions based on salary or education. 
The distribution of SES was more skewed than maturity. Only six of the 102 
players were placed in the low SES group (5.9%). Thirty-one players were classified as 
having high SES (30.4%) and the remaining 65 were average (63.7%). The low 
frequency made it very difficult to compare SES between groups. It also made it 
impossible to compare between age divisions because there were zero players in the low 
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SES group in the U14 age division and only one player in the U8 age group. Comparing 
by gender was the only possibility, and having only three males and three females in the 
low SES group amplified 95% confidence intervals. When calculating the relative risk 
for injury in low SES versus high SES in females, the 95% CI showed the effects of the 
low frequency (RR= 1.22, 95%CI = 0.09, 16.09). Increasing sample size will help 
tighten the broad confidence intervals. 
Previous Injury 
Previous injury has been shown to be a risk factor in youth soccer injuries 
(Chomiak et al., 2000; Hawkins & Fuller, 1999; Nielson & Y de, 1989). Chomiak et al. 
(2000) and Hawkins and Fuller ( 1999) found previous injury to significantly increase risk 
of re-injury to the same body part. Both found that 24% and 22% of the injured players 
had previously injured the same body part, respectively. Nielson and Y de (1989) found 
that 42% of the injured players had the same type of injury at the previously injured 
location. It was hypothesized in this study that previous injury would continue to be a 
risk factor for injuries in youth soccer. However, only six total players reported a 
previous injury. All six were females in the U14 age division making gender and age 
division comparisons impossible. Therefore, previous injury was not included in the 
injury analysis. Although it was not included in our injury analysis, previous injury 
should not be overlooked in future research. 
Sub-Sample Injury Risk 
The overall injury risk was 30.4 % (31 injured players in 102 total players). The 
range across age divisions was from 27.3% (UIO) to 33.3% (U12 and U14) as shown in 
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Table 14. Injury risk by gender was 29.0% for males and 36.1 % for females. These all 
fall within the range of previously reported injury risk in youth soccer (Peterson et al., 
2000; Sullivan et al., 1980). The sub-sample injury risks are slightly higher than reported 
from our cohort sample. The reported injury risks for the cohort were 21.8% overall, 
18.1 % for males, and 24.2% for females. 
Sub-Sample Injury Rates 
The current overall injury rate for the sub-sample was 26.5 per 1000 exposure 
hours ranging from 17.4 to 35.7 across age divisions. This is consistent with previously 
reported youth soccer injury rates. It was hypothesized that the overall injmy rate would 
fall within previously reported injury rates ranging from 6.6 to 37.2 per 1000 exposure 
hours (Backous et al., 1988; Hawkins & Fuller, 1999; Hoy et al., 1992; Inklaar et al., 
1996; Nielson & Y de, 1989; Peterson et al., 2000). The current rate is also higher than 
the reported cohort injury rate of 19.6 per 1000 hours of exposure. As with injury risk, 
the wide range may be due to definition of injury and/or the data source. Although the 
injury rates are widespread, the current rates do fall within the previously reported range. 
Practice and game injury rates were also reported per 1000 exposure hours. The 
current practice and game injury rates were 13.0 and 92.6 respectively. These rates were 
almost three times as high as rates previously reported for youth soccer players during 
games (Amason et al., 1996, Hawkins & Fuller, 1999; Junge, Chomiak, et al., 2000; 
Poulsen et al., 1991 ). The difference in the current study is due to the increased 
sensitivity of the injury definition that included minor, non time-loss (NTL) injuries. 
When the injury rates were dichotomized into time-loss (TL) and NTL injuries, the TL 
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injury rate was 4.3 and NTL was 22.l per 1000 exposure hours. Overall, the data reveal 
that players were 7 .1 times more likely to be injured in a game versus practice. The 
overall IDR for NTL/TL revealed that players were 5.1 times more likely to sustain an 
injury that required no time loss. 
Injury rates for males differed considerably from female injury rates. The overall 
injury rate for males was 16.6 per 1000 exposure hours. Males were 6.2 times more 
likely to be injured in a game than at practice. They were also 11.0 times more likely to 
sustain a minor, NTL injury than an injury requiring loss of time. This is quite high 
compared to the 3.8 IDR for NTL/TL in male soccer players as reported by Powell and 
Dom pier (2004 ). The reason for the difference in the ratios may be due to the sample. 
Powell and Dompier (2004) used only collegiate athletes and the current sub-sample 
included players under the age of 14 where many minor injuries occur. Females had an 
overall injury rate of 32.4 per 1000 exposure hours, over twice the male injury rate. The 
IDR for game/practice was 7.1 and the IDR was 4.3 for NTL/TL. Powell and Dompier 
(2004) reported that the female soccer NTL injury rates were 4.1 times higher than the TL 
rates; quite similar to the current sub-sample ratio. Females seemed to have more severe 
injuries, accounting for 16 of the 18 TL (88.9%) injuries in the current sub-sample. 
Sub-Sample Injury Location 
Injuries to the head/neck were the most common injury location occurring in the 
sub-sample with 28.6%. The knee was second accounting for 20.4%. The shin and 
ankle/foot were distant third and fourth with 12.2% and 10.2% respectively. As 
explained earlier, the majority of the head/neck injuries were minor (71.4%). Excluding 
minor injuries, the knee was the most common injury location (33.3%) which is 
consistent with previous research. Heidt et al. (2000) reported 32.7% of youth soccer 
injuries were knee injuries. As stated before, without this data itemization, the high 
frequency of head/neck injuries would be falsely alarming. 
Sub-Sample Risk Factor Analysis 
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Many risk factors for injury in soccer have been identified or speculated including 
intrinsic and extrinsic variables. These variables all are assumed to increase the risk of 
injury. Risk factor analysis in the current study was limited to intrinsic or player-related 
factors .. 
Although environment related variables were not included in the present study, 
their future speculation is warranted. Extrinsic factors that have been previously 
researched in youth soccer include: equipment, indoor versus outdoor, and rules/fair 
play. Shin guards are very important in soccer. Ekstrand and Gillquist (1983b) found 
that all traumatic injuries to the lower leg were sustained by players who wore inadequate 
or no shin guards. The length of the studs on the soccer shoe can also have an affect on 
knee injuries. Longer screw-in studs have negative implications compared to the shorter 
molded studs (Ekstrand & Gillquist, 1983a). In this study, adequate shin guards were 
required during competition. Although most coaches require shin guards at practice, 
compliance was not documented. Length of studs of those injured or not injured was also 
not recorded. This weakness was mitigated by the rules and on the few documented 
injuries to the shins. 
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Previous research has shown an increase of injuries while playing indoor soccer 
versus outdoor soccer. The current study was completed during an outdoor fall youth 
soccer season. Hoff and Martin (1986) found that when comparing indoor to outdoor 
soccer players, those that played indoor soccer sustained 4.5 times more injuries than 
outdoor soccer players. Albert (1983) identified that injury rates were twice as high for 
indoor soccer players than for outdoor. Including an entire indoor soccer season was 
beyond the scope of this study. All exposures in the current study occurred on grass. 
Injury rates in the current study are consistently higher than the previous studies on soccer 
injuries that occurred while playing on grass (Ekstrand et al., 1983; Hawkins & Fuller, 
1999; Nilsson & Roaas, 1978; Poulsen et al., 1991 ). However, injury rates have been 
consistently higher than previous research in other areas including practice, game, and 
overall injury rates . 
. Foul play is another extrinsic risk factor examined in soccer injuries. Engstrom et 
al. (1990) accounted 28% of the 85 injuries to foul play determined by the referee. 
Peterson et al. (2000) followed 264 players over one season and observed 544 injuries. 
Of those injuries, 27%were associated with foul play with 16% occurring during games 
and 11 % during practice. Because foul play is·highly subjective and determined by the 
discretion of the referee, the current study did not include it. Injuries were also sustained 
at practice and since most of the coaches are parent volunteers, knowledge of the rules is 
not precise leading to a misrepresentation of the statistics. This was mitigated by practice 
exposure consisting primarily of skill drills. These limitations restricted the current study 
to focus the risk factor analysis on intrinsic variables. 
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The study of intrinsic risk factors for injury in soccer is not original. Numerous 
studies have recognized player-related variables including age, gender, body mass index 
(BMI), previous injury, and maturity status. 
Previous research has identified an increase in injury risk with an increase in age. 
Y de and Nielson (1990) found that when comparing injuries in youth soccer, the older the 
player, the greater risk of injury. The results of the current study did not discover a 
significant difference between age groups with respect to injury as shown in Table 19. 
However, there was a trend in the cohort showing a slight increase of injury risk with 
increasing age division. Lack of sample size may explain why a significant difference 
was not found. 
Gender has also been a commonly investigated intrinsic risk factor for injury in 
soccer. Females have been shown to experience a higher risk of injury than males in 
soccer (Nilsson & Roaas, 1978; Powell & Barber-Foss, 2000; Sullivan et al., 1980). The 
present study found no significant difference of injury between gender (RR= 1.56, 
95%CI: 0.72, 3.35). Although no significant difference was found between males and 
females, injury rates doubled for females in the sub-sample (IDR revealed that females 
were 2.0 times more likely to be injured than males). We stratified the results by gender 
due to this trend and because previous research has shown such a strong distinction 
between the two genders. The remaining risk factors were calculated for the total sub-
sample and stratified by gender. 
Body-mass index (BMI) was found to be a significant predictor of injury in male 
soccer players in the current study (OR= 1.56, 95%CI = 1.07, 2.28) and borderline 
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significant in the total sub-sample (OR= 1.12, 95%CI = 0.99, 1.26). This identifies that 
males with a higher BMI are more at risk for injury than males with a lower BMI. This is 
inconsistent with previous research. Emery et al. (2005) did not identify BMI as a risk 
factor for soccer injuries. Because BMI was included in the logistic regression, height 
and weight were excluded because including the three variables would cause an 
interaction. A relationship between BMI and maturity may also be present with an 
increase in BMI suggesting an increase in maturity. 
Previous injury was not included in the risk factor analysis due to lack of sample 
size. Only six players documented a previous injury and all six were females in the U14 
age division. Maturity was a variable of interest in the present study. A paucity of 
literature has identified maturity as a risk factor in soccer. Backous et al. (1988) 
identified that males classified as mature but weak had a significantly higher incidence of 
injury compared to the immature and mature males. The higher incidence of injury was 
perhaps due to greater risk taking and more aggressive play associated with more mature 
players and lack of coordination and strength in the less mature players (Backous et al., 
1988). Females' maturity was only based on age because in a previous study by 
Mathiowetz, Wiemer, and Federman (1986), female grip strength was assessed and no 
differentiation between strength and maturity was identified. Grip strength is a poor 
indicator of maturity for females with no correlation identified between strength and 
maturity status in females. Late maturity status has also been implicated as a risk factor 
for injury in youth football players who play with children of the same age or grade, but 
are of higher maturity status (Linder et al., 1995; Malina, Morano, Barron, Miller, & 
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Cumming, 2002). Linder et al. (1995) found that those in higher Tanner stages were 
more at risk of injury, but no relationship was found by Malina et al. (2002) using relative 
stature. The current study found no significant difference between maturity status and 
risk of injury. Although no significant difference was found for maturity status and 
injury, an increasing gradient effect was identified with higher maturity status. This 
gradient effect supports Linder et al. in that as maturity status increased, a comparable 
increase was seen in the relative risk for the total sub-sample and for females (Tables 20 
and 22). 
There are several reasons for the disparity between previous research and the 
current study. A major weakness of the current study was the lack of sample size which 
decreased the statistical power. A sample size of approximately 500 was needed to 
identify significant differences between maturity status, exposure, and injury. Another 
possible explanation is the idea that late maturing players may be weak and less skilled 
than early or average maturing players which may limit the amount of exposure time in 
competition. Poulsen et al. (1991) reported a higher injury rate in low-skilled players 
versus high-skilled players with rates of 12.5 and 6.9 per 1000 hours respectively. 
However, their explanation for this disparity was the low-skilled players competed in 
more games during the season than the high-skilled players where more injuries occurred. 
After controlling for exposure time, this difference between injury rates disappeared 
(Poulsen et al., 1991). Although in the current study players were promised to participate 
in at least half of each game, those late maturing players may see minimal game time 
exposure which limits the chance of injury. A third reason may be due to late maturing 
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players playing in a game with multiple other late maturing players which may have 
decreased the intensity of competition. Finally, it may be that there really is no difference 
between injury risk and maturity status. These possible causes may explain the disparity 
between previous research and the current study. 
Socio-economic status (SES) was another variable of interest in the current study. 
There is little research scrutinizing a relationship between SES and sports injury. 
Previous research has identified that lower SES did in fact have an association with 
adolescent risk behaviors (Langille et al., 2003). Furthermore, players that had a 
"readiness to take risks" personality (adventuresome and lack of caution) were more 
likely to sustain an injury (Junge, 2000). Because lower SES is associated with risk 
behaviors and risk behaviors have been a possible risk factor for increased injuries, there 
is a potential association between lower SES and injury. The current study found no 
significant differences between SES groups and soccer injuries. Neither was a gradient 
apparent. The explanation for this insignificance may be due to insufficient sample size. 
To discover a significant difference between SES groups, a sample size of over 500 was 
needed. The current study fell short of this size having a sample of 102 players with SES 
data. 
There was also a skewed distribution between the SES groups with very few 
players in the low SES group. Reasons for this low number in the low SES group may 
include: (1) families may not be able to afford the required fee to play, (2) inability of 
families to transport their children to and from practices and games, and (3) children from 
a lower SES may not participate in recreational activities as often as children from higher 
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SES. Stamatakis, Primatesta, Chinn, Rona, and Falascheti (2005) identified higher 
obesity in children from lower socio-economic status (SES) which may also suggest the 
low prevalence of participation in recreational activity. Improved recruitment in 
suburban schools and volunteer transportation may result in a more even distribution of 
SES groups. 
Additional variables recorded in the current study included previous soccer 
experience, current participation in another sport, and total exposure time with relative 
risks shown in Tables 20-22. Because of the insufficient sample size, previous 
experience and current participation in another sport were not included in the logistic -
regression. Because a gradient effect was shown for total exposure time in males, 
inclusion into the logistic regression was reasonable. No significant findings or gradient 
effect were noted for total exposure time in the logistic regression. Future research with 
sufficient samples may include these possible risk factors. 
An advantage of using the logistic regression allowed us to control for exposure 
time and maturity. The backwards-stepwise logistic regression performs multiple steps 
and eliminates variables that are interacting with other variables. Removing those 
limiting variables with each step presented us with a final set of variables that were 
capable of significance. Although no significant variables were found, controlling for 
those variables did strengthen the analyses. 
Conclusions 
Injury rates were consistent with previous research falling within the range of 6.6 
to 3 7 .2 per 1000 exposure hours; The game injury rates were also higher than practice 
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injury rates at 67.8 and 8.3 per 1000 exposure hours respectively. The risk factors of age, 
gender, and previous injury as recognized in previous research were not significant in the 
current study. Maturity and socio-economic status (SES) were not identified as risk 
factors in youth soccer. Sample size was a limiting factor. 
Future Research 
Future research should consider a case-control design. As this study 
demonstrates, injury is infrequent, which fits the case-control design. When using a 
control design, at the time that an injury occurs, random selection of up to four other 
players who were on the field at the same time would allow comparisons of both sport 
and player level variables. Using this method would mitigate the difficulty of tracking 
practice activities because it would only be necessary to document the activities of the 
injured player and the four controls at the time of injury. One of the weaknesses of the 
control design is that time order cannot be determined in most studies. This weakness is 
also mitigated by documenting the cases and controls at the time of injury so that time 
order will be known. This case-control method would be a powerful tool. 
A sample of over 500 participants is needed to obtain enough power. To increase 
sample size for future researchers, increasing compliance with coaches would be 
advantageous. Recruiting more coaches prior to obtaining measurements would increase 
sample size considerably. In the current study we had to track down numerous coaches to 
obtain injury data to match up that data with the maturity and SES data. It would be more 
efficient to follow specific teams throughout the course of the study rather than obtain 
limited data from an excess of coaches. With this increased sample size, previous injury, 
82 
previous experience, and other intrinsic and extrinsic variables are more likely to be 
found significant. Controlling for variables such as maturity and exposure time could be 
better accomplished. 
The intrinsic risk factor of mental toughness should also be scrutinized, but was 
beyond the scope of this study. Mental toughness has been partially defined as "having 
the natural or developed psychological edge that enables you to generally cope better than 
your opponents with the many demands that sport places on the performer" (Jones, 
Hanton, & Connaughton, 2002). There were players in the current study that sustained 
five or more injuries during the season. Mental toughness may also be evident by the low 
frequency of severe injuries (n=4). This may indicate that mental toughness is related to 
sports injury, specifically in youth soccer. 
Other personality characteristics may influence soccer injuries. Having an 
adventurous personality may present a player more willing to take risks, thus increasing 
chance of injury (Junge, 2000). Other personality characteristics that have been identified 
as risk factors for injury include being tough minded, forthright, having a lack of caution, 
and very high or very low levels of competitive anxiety (Jackson, Jarrett, Bailey, Kausek, 
Swanson, & Powell, 1978; Kolt & Kirkby, 1994; Lysens, Ostyn, Vanden Auweele, 
Lefevre, Vuylsteke, & Renson, 1989; Taimela, Osterman, Kujala, Lehto, Korhonen, & 
Alaranta, 1990). Obtaining a personality inventory similar to the Sixteen Personality 
Factor Questionnaire or the Gordan Personality Inventory or specific anxiety tests such as 
the Sport Competitive Anxiety Test (SCAT) may show specific personality characteristics 
to be intrinsic risk factors in youth soccer. 
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Practical implications are warranted for parents and coaches of these youth soccer 
players. Due to the high frequency of head and neck injuries, it is advantageous for 
coaches to be aware of this discovery. Although the mechanism of injury was not 
determined in this study, coaches may teach their players to put themselves in a position 
to protect their head and neck. At the U8 and Ul O levels, heading the ball is not essential 
and teaching the players to duck is not uncommon. Allowing the players to protect their 
face has also been permitted. The use of mouth guards will also help prevent any dental 
injuries that may occur from being hit in the face with the ball or making contact with 
another player or the ground. 
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APPENDIX A 
Investigators' Roster Key 
Coach(s) Name: _______ Town: ______ Age ____ Group: __ _ 
Team Abbreviation: ___ (e.g. CFlOH) Gender: __ _ 
Name of Player Unique Player # 
1. -----------
2. __________ _ 
3. __________ _ 
4. __________ _ 
5. __________ _ 
6. __________ _ 
?. ______ ,--___ _ 
8. __________ _ 
9. __________ _ 
10. __________ _ 
11., __________ _ 
12., _________ _ 
13. __________ _ 
14. __________ _ 
Instructions: 
Please provide each 
player a number that is 
unique. Please do not 
use their jersey number 
or any other number that 
can identify them. This 
number will be used to 
track each player 
throughout the course of 
the study, and to link 
heights and weights to 
the injury data. These 
names and numbers will 
remain confidential and 
only the investigators 
will have access to it. 
Use the same number for 
the same child each 
week. Return this copy 
to Kristin Stoneberg, 
ATC. 
Thank you! 
Eg. Jane Doe 01 
Janet Doe 02 
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15. ______ _ 
16 .. ______ _ 
17. -------
18. ·-----~·· 
Weekly Injury Report 
Coach(s): Week: Length of Practices (hrs.): Length of Game (hrs.): Date: 
Town: ~-- Gender: Age Group: 
Unique Participation Game Status Injury* If yes ... Injury Severity* More 
Player At ~ At F = full game definition G = game Location 1 = minor 2=mild Than one 
# Practice Game S = Partial Player below P = practice list at right 3=mod 4=severe Injury? If 
es lease use back 
1. • 1 • 2 • Yes • No DF DS • Yes • No DG DP enter# -- D 1 D 2 D 3 • 4 • Yes • No 
2. • 1 • 2 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 D 2 D 3 • 4 • Yes • No • 
3. • 1 • 2 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 D 2 D 3 • 4 • Yes • No '"d '"d 
trl 
4. • 1 • 2 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 D 2 D 3 • 4 • Yes • No z 
0 
5. • 1 • 2 • Yes • No DF OS • Yes • No DG DP enter# __ D 1 0 2 D 3 • 4 • Yes • No ...... >< 
6. • 1 02 • Yes • No OF OS • Yes • No DG OP enter# __ D 1 0 2 D 3 • 4 • Yes • No ttJ 
7. • 1 • 2 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 0 2 D 3 • 4 • Yes • No 
8. 01 02 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 0 2 D 3 • 4 • Yes • No 
9. • 1 02 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 D 2 0 3 • 4 • Yes • No 
10. • 1 • 2 • Yes • No OF • 5 • Yes • No DG DP enter# D 1 D 2 D 3 • 4 • Yes • No 
11. • 1 • 2 DYes • No OF OS • Yes • No DG DP enter# __ D 1 D 2 D 3 cJ4 • Yes • No 
12. ___ 01 • 2 • Yes • No OF OS • Yes D No DG DP enter#_ D 1 D 2 D 3 • 4 • Yes • No 
13. • 1 02 • Yes • No DF OS • Yes • No DG DP enter# __ D 1 u 2 O 3 • 4 • Yes • No 
14. 01 02 • Yes • No OF OS • Yes • No DG DP enter# __ D 1 C: 2 D 3 • 4 • Yes • No 




17. __ _ 




0 Yes O No OF OS O Yes O No O G OP 
0 Yes O No OF OS O Yes O No O G OP 




o 1 o 2 o 3 • 4 0 Yes O No 
cJ 1 • 2 • 3 • 4 0 Yes O No 
• 1 • 2 • 3 • 4 0 Yes O No 
"Injury: 1) any injury that "you" the coach has to make a decision, and/or 2) any injury needing first-aid treatment (band-aid etc), 
and/or 3) any injury needing physician/dentist consultation, and/or 4) fracture/dislocation 
"Severity: l=Minor = player immediately returns to practice or game 2=Mild = does not return to play that session, and or misses less 











I 0. Ankle/Foot 
I..O 
w 
On this side, list only those players with more than one injury in the same week. 
Unique Injury* If yes ... Injury Severity* Is This 
Player definition G = game Location 1 = minor 2=mild a Re-injury 
# below P = practice list at right 3=mod 4=severe of the Previous? 
1. • Yes • No DG DP enter# cc 1 0 2 0 3 • 4 • Yes • No Injury Locations -- I. Head/Neck 
2. • Yes D No DG DP enter# -- C 1 D 2 D 3 • 4 • Yes • No 2. Back 
3. • Yes D No DG DP enter# 0 1 D 2 0 3 • 4 • Yes D No 3. Shoulder 
4. Arm/Elbow 
4. • Yes D No DG DP enter# C 1 D 2 0 3 • 4 • Yes D No 5. Wrist/Hand 
5. • Yes D No DG DP enter# 0 1 0 2 D 3 • 4 • Yes D No 6. Hip 7. Thigh 
6. • Yes D No DG DP enter# 0 1 D 2 D 3 • 4 • Yes • No 8. Knee --
7. • Yes • No DG DP enter# G 1 D 2 D 3 • 4 • Yes • No 9. Shin 10. Ankle/Foot 
8. • Yes D No DG DP enter# __ D 1 D 2 0 3 • 4 • Yes D No 
9. • Yes • No DG OP enter# C 1 D 2 D 3 • 4 • Yes • No --
10. • Yes • No DG OP enter# D 1 0 2 0 3 • 4 • Yes • No --
11. • Yes D No DG OP enter# CJ 1 0 2 0 3 • 4 • Yes D No --
12. • Yes • No DG OP enter# D 1 0 2 C 3 CJ4 • Yes • No --
13. • Yes D No DG OP enter# D 1 C 2 ::J 3 • 4 OYes • No --
14. • Yes • No DG OP enter# -- • 1 =: 2 u 3 eJ4 • Yes • No 
15. • Yes • No DG DP enter# Q 1 C 2 C 3 • 4 • Yes • No --
*Injury: 1) any injury that ·youff the coach has to make a decision, and/or 2) any injury needing first-aid treatment (band-aid etc). 
and/or 3) any injury needing physician/dentist consultation, and/or 4) fracture/dislocation 
*Severity: l=Minor = player immediately returns to practice or game 2=Mild = does not return to play that session, and or misses less 
than a week. 3=Moderate = misses more than a week. 4=Severe = misses more than 3 weeks, is a fracture, or season ending. \0 
..i:,. 
APPENDIXC 
UNIVERSITY OF NORTHERN IOWA 
HUMAN PARTICIPANTS REVIEW 
INFORMED CONSENT 
(Parent) 
Project Title: The Contribution of Socioeconomic Status and Maturity on Injury Risk in 
Youth Soccer 
Name oflnvestigator(s): Kristin Stoneberg, ATC, Thomas P. Dompier, Ph.D., ATC 
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Invitation to Participate: You and your child are invited to participate in a research 
project conducted through the University of Northern Iowa. The University requires that 
you and your child give your signed agreement to participate in this project. The 
following information is provided to help you make an informed decision whether or not 
to participate. You and your child are being invited to participate because they are 
enrolled in Cedar Valley Youth Soccer Association (CVYSA). 
Nature and Purpose: This purpose of this study is to identify risk factors for injury in 
youth soccer so methods of prevention can be developed. We know that factors such as 
having a previous injury contribute to injury risk, but we are unsure if socioeconomic 
status or maturity status influence other known factors. A child who matures late is 
thought at risk of injury if playing contact sports with children of the same age, but who 
mature earlier. Early maturing children are on average, bigger and stronger than their 
later maturing peers. Socioeconomic status is a known factor that influences all other 
forms of injury and illness, but it is not known if it influences sports injury. This study 
will also look at other factors such as the child's height, weight, previous injury, game or 
practice, and field conditions. Looking at so many factors together allows researchers the 
ability to determine which factors contribute the most to injury risk. 
Explanation of Procedures: If you agree to participate, and allow your child to take part, 
participation will involve the following: 
Parental Questionnaire: You will be asked to complete the questionnaire attached to this 
informed consent. The questions regarding your child's date of birth along with the 
height of the child's biological parents allows us to predict your child's adult height. 
Comparing the child's predicted height to their current height allows us to compare their 
maturity status to other children the same age. Both of these estimates will be provided to 
you if you wish. The questions regarding parent education level, income, etc provide an 
estimate of socioeconomic status. Other questions involve your child's injury history. 
All these questions are designed to help examine injury risk. 
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Child Height and Weight Measurement: At a time convenient to you, your child, and 
your child's team, we will take standing measurements of your child's weight and height 
using a standard digital scale and an anthropometer (big ruler to measure height). It only 
requires that they are not wearing shoes at the time of measurement. These measures, 
along with the parental heights and your child's date of birth can then be used in an 
equation to predict your child's adult height to an accuracy of 2-4 cm. 
Collection of Injury Data: Kristin Stoneberg is an Athletic Trainer that is employed 
through CVYSA to provide injury care for those participating within the organization. 
As part of her duties, she provides care for injuries and also documents all injuries that 
occur to participants. As part of this study, any injuries that occur to your child would be 
further compared to injuries of other children in relation to their heights, weight, maturity 
and other suspected risk factors. 
Discomfort and Risks: This study involves minimal risk to you or your child; that is, no 
risks to beyond those encountered in the normal course of participation in soccer. 
Benefits: Although you and your child may receive no immediate direct benefits, this 
research may lead to the prevention of youth soccer injuries in the future. 
Confidentiality: Your participation in this research is confidential. Only the 
investigators will have access to your identity and to information that can be associated 
with your identity. In the event of publication of this research, no personally identifying 
information will be disclosed. To make sure your participation is confidential, only a 
code number will appear on your data collection sheet. Only the researchers can match 
your name with your code number and once you have completed the three testing 
sessions, any sheet containing your name will be destroyed. 
Right to Refuse or Withdraw: Your participation is completely voluntary. You are free 
to withdraw from participation at any time or to choose not to participate at all, and by 
doing so, you will not be penalized or lose benefits to which you are otherwise entitled. 
Questions: If you have questions about the study you may contact or desire information 
in the future regarding your participation or the study generally, you can contact Dr. Tom 
Dom pier at 319-273-2180 at the Department of HP ELS, University of Northern Iowa. 
You can also contact the office of the Human Participants Coordinator, University of 
Northern Iowa, at 319-273-2748, for answers to questions about rights ofresearch 
participants and the participant review process. 
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Agreement: Include the following statement: 
I am fully aware of the nature and extent of my own and my child's 
participation in this project as stated above and the possible risks arising 
from it. I hereby agree to and agree to allow my child to participate in this 
project. I acknowledge that I have received a copy of this consent statement. I 
am 18 years of age or older. 
(Signature of participant) (Date) 
(Printed name of participant) 
(Signature of investigator) (Date) 
(Signature of instructor/advisor) (Date) 
APPENDIXD 
UNIVERSITY OF NORTHERN IOWA 
HUMAN PARTICIPANTS REVIEW 
INFORMED ASSENT 
(Child/Minor) 
Project Title: The Contribution of Socioeconomic Status and Maturity on Injury Risk in 
Youth Soccer 
Name oflnvestigator(s): Kristin Stoneberg, ATC, Thomas P. Dompier,.Ph.D., ATC 
Invitation To Participate: You are invited to participate in a research project. Only 
children within the Cedar Valley Youth Soccer Association (CVYSA) are asked to 
participate. 
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Purpose: The purpose of this research project is to find out what makes injuries happen 
more often. It is said that if you have hurt your ankle before, it is more likely to get hurt 
again. We want to find out if your maturity has a role in injuries. It may be that children 
that mature later than other children their same age might get more injuries. Injuries 
might also be linked to your family's socioeconomic status. We will also look into 
height, weight, and previous injury and their links to injury. 
Explanation of Procedures: If you agree to participate, this is what will happen. 
Child Height & Weight Measurement: We will take standing measurements of your 
weight and height using a standard digital scale and an anthropometer (big ruler to 
measure height). It only requires that they are not wearing shoes at the time of 
measurement. 
Collection of Injury Data: Kristin Stoneberg is an Athletic Trainer that works for 
CVYSA to provide care for children participating within the organization. She provides 
care for injuries and also documents all injuries that occur to participants. As part of this 
study, any injuries that occur to you would be further compared to injuries of other 
children in relation to their heights, weight, maturity and other suspected risk factors. 
Discomfort and Risks: This study involves minimal risk to you; that is, nothing bad 
will happen to you besides what could happen to you playing soccer. 
Benefits: Although you may receive no immediate direct benefits, this research may lead 
to the prevention of youth soccer injuries in the future. 
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Right to Refuse or Withdraw: Your participation is completely voluntary. You are free 
to stop participating at any time or to choose not to participate at all, and by doing so, you 
will not be penalized or lose benefits to which you are otherwise entitled. 
Questions: If you have questions about the study you may ask your parents to explain it 
to you. 
Agreement: 
I, __________ ., have been told that my parents/guardian has said that it is 
okay for me to participate in a project about finding out what helps cause injuries while 
playing soccer. 
I am doing this because I want to. I have been told that I can stop participating at any 
time. lfl choose to stop, nothing bad will happen to me. My treatment/care will not be 
affected in any way. 
(Name of participant) (Date) 
(Signature of investigator) (Date) 
Child's Name: 
APPENDIXE 
Youth Soccer Parental Questionnaire 
2005 Season 




Child's Date of Birth: __ / __ / __ _ 
mm dd yyyy 
Child's Gender (circle one): M · F 
Biological Mother's Height: ---
Biological Father's Height: __ _ 
Number of people in household: __ _ 
Number of children under 18 years old in household: 
Annual Family Income: 
__ < $15,000 year 
__ $15,000-$25,000 year 
__ $26,000-$50,000 year 
__ $51,000-$100,000 year 
__ >$ 100,000 year 
---
What is the highest grade of education/degree completed for each parent? 
Mother: -----------
Father: -----------
Has your child played organized soccer before? Yes No 
Is your child currently olaying another sport? Yes No 
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Has your child ever been injured while playing a sport that resulted in missing games or 
required medical evaluation (circle one): Yes No 
If yes did this injury occur within the last calendar year? Yes No 
